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NOVELTY - New polyester comprises the repeating unit of ethylene 
terephthalate and is produced with a catalyst containing aluminum or 
its compounds and a phenol and/or phosphorus compound. The 
crystallization temperature of a molding of the polyester is below 
150 degreesC on temperature elevation as measured with the 
differential thermal calorimeter. 

USE - For beverage bottles, packaging sheets or magnetic tape. 

ADVANTAGE - The copolymer polyester has improved thermal 
stability, color and transparency. It is free of antimony or 
germanium compounds. 

pp; 33 DwgNo 0/0 
echnology Focus: 

TECHNOLOGY FOCUS - POLYMERS - Preferred Polyester: The polyester 
has a limiting viscosity of 0.55-1 .50 dl/g. A hollow molding is given 
by molding a mixture of 1-50 parts by weight of the new polyester and 
100 parts by weight of a polyester which contains the repeating unit 
of ethylene terephthalate. 

ORGANIC CHEMISTRY - Preferred Organophosphorous: The phosphorus 
compound is phosphoric acid, phosphinic acid, phosphine oxide, 
phosphorous or phosphine compounds. The phosphorus compound is of 
formula (I), (II) or (HI). 

P(=0)Rl(OR2)(OR3) (I) 

P(=0)R1R4(0R2) (II) 

P(=0)R1R5R6 (HI) 

Rl, R4, R5, R6=H or 1-50C hydrocarbon group which can have 
hydroxyl, halogen, alkoxyl or amino groups; and 

R2, R3=H or 1-50C hydrocarbon group which can have hydroxyl or 
alkoxyl groups. 

The phosphorus compound contains acids of phosphorus or metal 
salt compounds. The phosphorus compound contains the moiety of 
formula (TV). 
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»?a, XTT»jyitT;p$xr>A. $,&#Kr;w5-^ 
a, hU^oo^Kr^sx^A, ?u?7/p$x»>a; 

^jylT/l'S-^A, ■f'Jf-/H?T/l'5x'>A^i:'co 

A, TklHtigftTH-Sx^A. £l?7/U$x>>A. «jy 
KT;p$-^a s *x*yw.7>v $ x^A^rf^ii^i? 

i so-7D,m-f H. 7>V$.-*?&n-7'h*'*M 
H, 7/P$x?At-7>*-»M K^rt'T^Sx^Ar 

/I'S^.^AT-feWtf-h, 7;U$x«?AX^-/P7 
•fcb7-fer-K 7;U $ x>> Axf-n-7-fe h 7-fer- h 
i?i so-7n,m^f K^t'cOT^Sx^Adf U- h 
•ft£$L MM^T/l^x^A. h'JX^T^SX 

t><r> 3 )*>i])vxyw&. mmmtsxvzi'-htt.tm 

^Sx^Aijit/r^Sx^jur-t^r-bh^-b^ 

[00 53] r;PSx^A^V^LT^Sx^A-(l:^c7) 
ffifflftt tT(i, ft <5>ixft--KUxXT;i,co^^-if>K 
^«*yp7K>K^ b^ti>vxyffi&ft<r&mtf&-- «y 

hcot;H:^UTO. 0 0 1~0. 0 5*^%*<ffi 
L<, §^(C»^L<li, 0. 0 0 5-0. Q2*)l>% 
T'&ft. ^ffl»^0 .001 ^%*}HT'*)ft tftBKS 
tt*H^fcJH»S*i=3rV^*** D . figffl»*«0 . 0 5 

lZ?cht%£tm$L-$h. ZCDmi l Z7A'$.-<7J*tfLtt<7)m 

jn#4»5r < x b*%mzmztiz>m-&Mmn+m 
m^mmmm^m.. r^^-^Mzmmthm 
[0054] ^ftmiz&m^tihmmmmimm-i 

6-y-tert- 7"f- IV- ^f-ivy x J-)V. 
2, 6-y-tert ~7^)V- A -^)V7 3. J - 
/k 2, 6-> ? >'^D'sdr^-4-^-?-;l/7xy- 
/U. 2. 6 - yM V7DW-4-Xf /l/?!^-^, 
2, 6-x-te r t -75^-4 -^f-;U7xy- 
/U. 2, 6-y-tert-^f^-4-n-7nt 
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Z^iy-Jk 2, 6--J>-^u^l/)\/-A-n-i[ 

- 1 e r t -7>;U7 x 7— ;k 2 -.te-r t 
-2-If;P-6-t e r t-^f^^x/-^. 2 
— f V 7*f-^- 4 -xf-/P- 6 - 1 e r t -^^;W7 
i;-;k 2-^^D^v-^-4-n-7 r -f;P-6- 

-ryrot^x/-^ 1. 1. l-hyxu-b 

Ko*v7xx/p) x?^ l, l, 3-HJX(2- 
^;P-4-bFcf=*x-5-te rt-7>/l/7xX 
AO 7*^y, YVm-Vy?*)a-)V-XLX [3- (3 
-te r t-7f-/U-5-^/U-4-bKo*>-7x 
X/U) TDtf:**-h] . 1. 6 fyy^-yP- 
b'X[3-(3, 5-y-tert-7'f;l'-4-tK 
P^^7x-/H rDh*^^-h] . 2, 2-^-5j-vX 
fP^h'^ [3- (3, S-i/'-tert-yf-^- 
4, 4-bKo*v7xXH,) TDb'^-hK N, 
N' --Mf-tM^u-yt'X (3, 5-y-tert-/ 
f-;P-4-t h*odfj/-t Kny^ts H) . 1. 3. 
5-hUX(2, 6-i^/U-3-t Ha^fi/- 4- 
te r t-7i-JUK>isjU) A y^7*l/-K 1, 
3, 5-hUX(3, 5-x-te r t-7^-4- 
t Va*is<>i?>\,) K 1, 3, 5- 

hyx[(3. 5-y-tert-/f^-4-tHn 
^y7x^;l/) rnt^xykt^rvx?-^] y>-T7 
U-K b'JX (4-te rt-yf^-2, 6-v*y< 
f-^-3-h h'odf^y^) 4yi/77l'-K 

2, 4-b'X (n-^^f-ypf-jj-) -6- (4-bFo 
dfV-3, 5-^-te rt-7>/W7xyy) -1, 

3, -fb73-x t*+uy (3, 5- 

v-t e r t-7>;|/-4-t h'Ddf^) bh'n^y-f 
*-H *?>\ h'X[(3, 3 -t'X (3-tert 
-yf-yP-4-h |<naf-/7x-;H 7>y >y77>->y 
K) ^'Jn-AocxfTK N, N' -b'X [3 - (3, 
5 - 5/*- 1 e r t -7f-/P- 4 - h Ko* y7 X x/W) 
rob^x/P] b>'7v'X 2, 2' -sT^lf S h'b'X 
[xf-;U-3- ( 3, 5-i/'-te r t-7^/1— 4- 
bFn*x7xxyi,) T-otjr^-h] , b*X[2-t 
ert-7"f^-4-W-6- (3-tert-7* 
f /I'- 5 - ^ f 2 - 1 K y<> ) 7xX 
WfW^L'-h, 1, 3, 5-h'J^^;U-2, 

4, 6- MIX (3, 5-i/*-tert-7'f^-4.- 
tKo^fy'Oy'/l/J^y-fy, 3, 9-b'X[l, 1 
-V*1rlV2- {$- (3-te rt-7^-4-t 
Kn^fy-5-^W7x^) 7*ue#x/M-*H 
xf-;l^]-2, 4, 8, 1 0-f-h7^-9"Xtn 

[5, 5]>>yf*y. 2. 2-b'X[4-(2- 
(3, 5-y-te rt-7f;l/-4-hKo^yyy 
**-OM-*>') )lh^fy7x-W 7-nVN->\ >3 — 
(3, 5-y-tert-7f;l,-4-hKn4fy7x 



[^f-;P-3-(3' , 5' -y'-tert-^- 
'4-t Kn^f>-7xx;u) 7n«^-M ;<?y, ;t 
y'^-ri'rt'-S- (3, 5-y-te rt-yf^-4 
-b h'odf^7xx;l/) Tnt:**- K 1. 1, 3- 
b'JX (2--Xf-^-4-t Kn^fy-5-te rt- 
7*f-/P7xX^) y^y. f-tf^'x^wy-b'x [3- 
(3, 5-v-tert-7*f-;U-4-tHndfx7x 
x;P) . X^-l^i/fX (tf^xXf-W 

^) fx [3- (5-tert-7"f-/U- 4-bFu* 
v-m-M);P) 7*abjJ-*-b] , 
X[3-(3, 5-y-tert-7f/l/-4-tHD 
^fy7x-;H roe^-f, hijx-?-u-yy'"jn- 
/U-b'X- [-3- (3* -tert-yf^-4-t 
Ho4fv- 5-^f^7x-;H ]7DW-h. 
1. 1, 3-HJX l2-**)\,-4- [3- (3. 5 
-y-tert-yf^-tKn^x-^) 7* 
D^-W^y] -5-tert-7f^7x-W 

m±tzffimi-&zti>X'Z&. zti^o-h. 1, 

3. 5-Y')^)V-2. 4. 6-h»JX(3. 5-S/* 
-te rt-7>/l/-4-t Ka^i^yiZ/P) <y-fe' 
>\ fh7^fX- l**)l>-3- (3' , 5' -5>-t 
ert-7f7P-4-tKn4fv7x-/P) Tab:** 
-h] f-^'xf-^y-h'X [3- (3, 5- 

y-te r t-f+fr-A-tYxi*5S7x=fr) 7*D 

[0055] «Iix£><07x S-frmC-StoZXS.'&XV 

[0056] ztit><7)?j:;-)i-mt&fo<?>®mmb i 

Tte, #^tiS*S^-^yxxr/K0^/P#yK J 5>^ 

^;HgCfcWLT5xi 0-7-0. 0 1*/y#*?£L<, 
Ktcff* Ktiixi 0" 6 -0. 0 0 5^T'fcl>. * 
JWTCfcL 7x/-;l^fci^£$£(cy>ft£ti£i 

blCJSVYCbAVi. 

[0057] *l|HBtffifflS^SSS^tt«E$-fl|)i«-|, 
yWfci^fcLT«iftK|5B£te£*v5:(,>a>\ *x*y& 
ML&to. *X7 yK3Wfc&HK *X7 < 

-fb^f&k *X7 v*ft^«*»fe**»J: O^tfitl.- 
[0 0 58] *A*>®&{ki}®, *X7-f >K 

S^-fk-^i, S*x7 yWMk&fa, *X7 -f y^-fk 
-^fefctt, -eil-f^Tl^i ( 5 ) - ( 1 0 ) x-mtih 
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[0059] 
[<fcl7] 

0 



0 — p— o- 



(5) 



[0060] 
[fcl8] 



(6) 



[006 1] 
[ftl9] 



-P — 



(7) 



[0062] 
Ht2 0] 



[0063] 
ltt.2 1 ] 

— P— 0 — 

I 

[0064] 
[fc2 2] 



-P— 0 



(8) 



(10) 



[00 6 5] *x*>WMt£®tlXte. fcfcitf, 
x*>v*x*yws*i-)V. x*)V*x-fcy&i;7 x- 

writii. *x? < ym&it#®itLxit, tit i 

y'7i-;^7^87iz;K 7i-** 



£ft. E***yl^-(b&ft. < 
'ft. y^k^fto+TJi. 'J y-fk^ftfc ix 
Tifix? < i i ) ~ ( i 6 ) X'&ztmt&toift^ 

[0066] 
[ft2 3J 



Or- 



OH 



(11) 



[0067] 
[ft24] 




P — H 



(12) 



[0068] 
[ft25] 




(13) 



[0069] 
[ft26] 




(14) 



[0070] 
HL2 7] 

O 



6 



P— CHj— CH, — p; 




(15) 



[007 1 ] 
[-ffc28] 

[(CHp(CH 2 ) 7 3,P 



(16) 



( 0 0 7 2 ] ±MUz U Wk£fttf>+T't> . 3r&mm 
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[ 0 0 7 3 J * jfc % *fme«ffl£ft«&aaj|itt£ffi' 
'J y-fk£E5fc LTJa. TEHR* ( 1 7 ) - ( 1 

U\ 

[0074] 
[-ffc2 9 3 

P(=0)RU0R2)(0R3) (17) 
[0075] 

Ht3 0 3 

P(=0)R1R4(0RZ) (18) 

[0076] 
Mil 3 1] 

P(=0)RiR5R6 (19) 
[0077] (*(17)-(19)+. R», R«. R 
5 . R6 li**l*fUfc4fc#*. J£*& 1-50 ^•fbfc 
*K»*fc{a;\oyyg£/d±7^3*:^»lfc 

fcttr s /*fc*tfK** i ~ 5 o «>iiMbfcS£*ft 

1". R 2 , RMi*ft-WUBlfcte**. **Rl~5 0tf> 

LTti. JJE5S(17)~(19)«k R'v R 4 N 
R 6 . R 6 A^#S<tjt^*-tsaT'$>&ft^jA<t<t 

[00783 3Mmfi:ttfa3ti«ndRHI»mM-£ 

i^f/l', 7x— ;l'jfc.X3fcyi8vX-?-/k 7i-M 

7yMX*ytyxfyK y7x-yk*X7^||. 
^'7i-;P*X7^>i?^f-;P. y'7i-;^7^y 
i7i^, 7x-yP*X7^i. 7x-^*X7-< 
>**f7k 7x-WX7^i|7x-/K y'7i- 
yl/*X7 4 y**lM h\ ^fy^'7x^*^7 ■< V 

tt*M h\ Ml 7 x 7 y* K3rfc'** 

<Iii^-3*>T\ 7x^;^*>iy> 

[ 0 0 7 9 3 y >{b£®<r)mm&k LT(i, aMU* 
"J xx T;U9v'#/P*ylK>£il;$/Mf yK& 
* y&(£#<9£fitJ&x- - y hO&MRCcttLT 5X10 
-7~0. oit;W*L<, Wc#*L<ttlxio 
-«~0. OOS^/PT-^S. 

[00803 ZUzii. yxS-Mt-&m ix Jytt.£® 
x-h&zt t>w& U\ ::t7x y-;HE-£W y y 

[00811 



• a. 7x y yft^arc**ufl*fc» 

SJaSiiSrv^ 7x/-/i^£|l— JH^ic^rt*. 
***yRJMfca*. *X7^^t^ft, *A7< 
>**iM FJWfc£». ffi*7.*y&&ft:£!i^ 3i*x 
7^y^t^fe, *X7^y^t£*&>*>££8U:D 

sims-aa fcjiraia±<oft^*tfflv^ tmms 

[00823 ttz. «M?ii5M^«J| 

7 x H— iH-mz^tZ U 
LTIi, TfeH&sS ( 2 0 ) ~ ( 2 2 ) TSESn^ft^ 

(0083J 
[ft3 2 3 

P(=0)R«(0R2) (0R3) (20) 
[00843 
(ib3 3 3 

P(=0)RiR*(OR2) (21) 
[00853 
M34] 

P(=0)RiR5Rs (22) 
[00863 (iU20) ~ (22) <K RUi^x/ 
-iV&Z-ttsSm®. 1 ~5 OcO/MvfcS*. Avmttz 

OS&Sfc <fc 1/7x7 ->\<%fe1ztsgm& 1 - 5 0 <7)£ 
<bk*SSr*|-r. R 4 . R 5 , R 6 te^-e*i*fc£fc* 

£Mf^ISU~5 0^-fb*iSia£SSl\ R 2 , R 3 !2 

mmt^triua^^im^t^mm^i^tsmm 1 

+)vtcw?imwm*isA,x'uxhi.\\ R2tR 4 co 
7 x ;-)i>uzn-~. s y y<t-&mt lx 

ti, fcfc*.fcf, p-th'p^f^xxwx*^ P 
-t Ko^i^x-yptfTxtfyKi^^K p-tHa' 
= J E-x7x^.;l'*7*yiti/xf-/i/ N p-th*Ddfv7x 
-;l/*x*yK^'7x-;k fx (p-tKn4fy7x 

X/U) *7.7^yg, t'X (p-t FD*y-7xX/l/) 

*^7^y^^;k t'7. (p-hHndfx7x^) 

*7x7-f yig7xXA>. P-b Ha^f^7xX;l/7xX 

;^X7-fyK, P -hKnJfy7x^7x^x 

7-fy^f-;k p-tHo^y7i^7xXHX 

7<y|i7x- ;k p-t HoJp>-7x-/p*x7-f y 
ic, p-t KnJfy7i-;WX7^yg^fyK P - 
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hHo^f>-7x-yl'*X7^ Vi?!^. t'X (p- 
tKD#>/7i-/H W7^W^ H, MJX 
(p-t Ho4fj/7i-jH *X7< K, h* 
X ( P -tb'D^y7x-;H X^/l^X^yjj-df-tf- 
4 H, iJilTFIB^ ( 2 3 ) - ( 2 6 ) T'lS^ixl.^ 
Mt'frW^ftS. Clft^o VC, TIES (25) 
TSSixl.ft^JfcitXp - h Ho^f i/7i-WX* 

[0087] 
[ft3 5] 




[0091] ±ie«0^ (25) {CT^StlSft^fet L 
Tli, SANKO-2 2 0 (Z^^ttg) #*>9. 

[0092] ^ii^o7xy-/i^^R— H^Frttirt 



• [ 0 0 9 3 ] 7 xy-mH-*TrtCSt4 'J >"fc 
l^KOffifflMi: LTti, f#^>ixS--K'jx^iF/i,o^;U 

j-x-y h^t^tcftLT 5 x 1 0-7-0 . 0 1 */l>tf 
$?2L<, »dff* Uttlxi 0-«-0. 00 5*^ 

[0094] *^x-(i, y vtczmt it y ><r&m 
g^b-^tl i: »i , 'J >-ft^*£0^aST'^^(f ^CPSg 

fm%&e>ftm%t) < ±z < m l\\ y 
[ o o 9 5 ] a ±ie Lti y y-fb-^o+Tt , &k 

l&n&MMfttfi. Li, Na, K, Be, Mg, Sr. 

Li, Na, MgffbKiZfttLW 
[0096] 4^&ttffl3tl*fi£im&ffi£?* y 
>-<0&M£rt:-&ftfc LT(S, TieH&st (27) 

«Stt»l*l±SWR*«*# <** Lv>. 
[0097] 
[ft39] 



iRi (CHj),— P — o" J B(R»0-)„ (27) 

\ 0R2 /l 

[0098] (sU27)#, RM4*«. flaaftl- 

3 * Mir 5 /S££tf flats 1 - 5 0 
*sssrs-r. R 2 te, *3t, #t*ISU~5 0iD|SHfc* 
S£> *&S*7tfcmP3*s'/I/*£ttr#t3gi&l~5 

oco^k*^s^^-r. R 3 ii, **, ^*^i~5o 
x-iiszstsmm 1 - 5 0 oi£fbkjisa£ig-t . 1 « 

ltLtcoSSc, mliO&*:ttlgU:0>Sft&£U 1 +" 
m{i4UTT-3>?>. NUi ( 1 +m ) W&RllttV* 

JJEOR'i LT(i, £ii.<f, 7iZ;k 1-^-7^- 
/K 2-^7f-7k 9-T>-xyyp; 4-t'7i-;K 
2-t'7i fc>W t>tlh . ±ie^R2 1 L Xlt 
tztlif. tKS, ^)V&^ xf-;US, 7DWU, 4 
VTnt^g, n-7>A«, sec-7>yl^, te 
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m&Zh*:7 x-;l^^7f-/^ -CH 2 C 

HiOHX'mzti&mzt'wmf^tih. wo-tix 

tf- h -f *>*?r^)V7-t h y-f jj-y^rt'^f 

[0099] USHKsS (27) T'H$il.5fclM*l<7>+ 
X'i>. TISH&iS (28) T'fi£ilSft-£fe!>>£,giR$ 
ft&^&<fct>-«£ffl^l>.rfc##£ Lit. 

[0 100] 

[ft4 0 ] 

/ 0 



Ri — CH Z — P o" I M0PO-). 



\ 



(28) 



0C,H 5 



[010 1] <*(28>«K RMiWR. UHRRl- 

3 =¥ x/t^a fcii r s / m * #tf isstiic i~5o ount 

R3{i. *SL 0«g&l~5O?>iSMbk 

ftttftXR 1 ~5 OOjJHfckaafi***-. 1 ti 1 JiLbO 
mtt04fclilJ2Lt*>l«**U l+m{44W 
TTfcS. Mtt ( 1 +m) {iO&|(***y ft 

) 

JJEWR'fcl/Oi. 7i-;K i-^-7f- 

;k 2— f7f-/k 9-T>XVfK 4-t'7xX/K 
2 - 1'7 xX/l~5: t'#W4>ilS . R3 O- b LXlttz 

m ^y^r-tf-^r-t h *>%b'tfmft>tih. 

[ 0 1 0 2 ] JJB Ufc y >{L&to<7)*X% , 5?#8?fgii 

[0 1 03] ±12^(28) cO+t-i. M# s Li, N 
a. K. Be, Mg, Sr, Ba s Mn, Ni, Cu, 

z nt^mmixfztcoim^tbmmm^mi.^ 




" [ 0 1 0 4 ] U yn&jf&te&Qib tTJi. Uf-»>A 
[ (1-^7-^) *?-/P*x*yKx?-;H . 
>7A [ ( l -^-7^) ^fvW^jfcyKx**] . v 
^^•7At'T. [ ( l ^^-;i/*7.^yi?x 
fvu] . ^y^A [ ( 2— f 7f-;l0 .x-f-rt^Atfyl! 
X^] . 7/*-/i7Ah^ [ ( 2— )"7f/t-) 

*x*yi?xf-/i'] . y?-7A [^y^/^x^ygtx 
fvH , ^h'j«7A [<y>'>*x*yigx?-/H . v 

^*S>"7At*X [<y^/P*X*>'Sxf-;H s <yy 
^al't. [ / <y> ; ;u*7.*yi!x^] , xhpyf-»> 
At'7. [^y^*x*yg?x^-;u] , vy^'yh'x 
[^>-^;i'*7.*yg?x^] s ^y^i^x^yftf- 
l-y^A. v^>-«7Ah'7. [^y^'/i^xiityg?] s 
[ (9-ry7.U;i^) ^f-/p*7.*yi?xf- 
/H , v^^Ah'x [ (9-ryxu;P) 

^S^y^/l^xtfygtxfvl/] „ -fhy^A [4-? 
[4 -?nn';>'-;;i.*x*yiif ;P] s -thy«7A 
At'x [4-T57^y^*x*yi!^^] , 7x 

-m*yithij7A. V^v^At*;* [7xX 

x^-;H ^rt'*W<i>ni>. ciix^co^T'. y?"7A 
[ ( l — f7*tu) .xf-/^xtfy©xf-/i/] s -M-y 
*7A [ ( i -^7^;P) t^V-frxftymm-W , v 
^i^»7Ah'X [ ( l -^-7f-^) ^<f-;P*7.*yKx 
f-;H , Uf-^A [^yx;P*^*yi|xf-;p] , ^-h 
LOA [<yi/*wa*yiif/H , v^^>"7Ah' 

•^M)»7A. 7^y>7At'x [<yy>*;*.*y§n 

[0105] «MBfcffifflS*i4a^«BBE*«aW-4»!i 

o»t y yfli^tiT'*.!. y y^m^ft^ui. t 
< b i>-nfrh%h i> <nx-hh . 

[0 106] 

[fl:4i] 



\ 



MdKO-), 



(29) 



[0107] (i£ ( 2 9 ) Ri s R«<i-e^ni!lli 

^Scl-5 0^flykS*, *imztz\t7>v 

zi*is)i>mz%tsm$iL i-5 o^ft**as:^-r. 



7 

R 4 «, ^SSi~5 Oco^bk^S. 

5 Oco^-fETk^SJ-S-r. R 4 O- b LX\itzbl\i. * 
SHUflK^y, r/urj^-h^Tfy, 7-tT-h-dty 
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±*>ML m(i0£ttilU[±Og|Sc£«U 1+mJi 
4J21TC&*. M{i ( 1+m) ffiO^^-f-jfySr^ 

H,C 



Ztlt><D*X'i> . TSHR* (30) -C*S*l*fc£tt 

[0108] 
Hfc4 2] 




\ 



otyi s 



[0 109] (£(3 0)4*. M-ttnflTCteSto?-:* 
ySr^-T. nlil. 2, 3££{i4£*|-f. ) 
JJ£* ( 2 9 ) ifctt ( 3 0 ) <0*Ti> . M# N L i , 
Na> K, Be, Mg, Sr. Ba, Mn, Ni, C 

[oho] »je<o'j ><r>&mm.-&t%t 

?A[3, 5-v-t e r t-yf-/P-4-hKadf^ 
"Cy^JWc****!**] , fhij J,, [ 3 , 5 - i/' 
-te rt-/f;l/-4-tKn^fj/<yy;^*y 
Kxf-^] . -fHJ^A [3, S-y-tert-^f 

[3, 5 - 1 e r t -^f 4 - 1 H 
x;P*X*y|gxfvH . ?ny->At'X [3.5- 
y-te r t-yf-^-4-b h'o^fi^yy/l/*;*.* 
>Kxf-;H . ?/*y>>At'X [ 3 . 5-y-ter 
t -rf ;k-4 - 1 Hn^f y^y^x^yg] . < 
>jy?Ab\X [3, 5-y-tert-/f^-4-t 

b'X[3. 5-y-te r t -7f-/P-4 -b Ho* x 
'<.y^l/*x*yS!xf-;H . A'J^Ab'x [3.5- 
y-tert -yf-^-4- b Ko^^i/H^X* 
yi7x-;H . Vy^yfX [3. 5-y-tert 
-yf-;l^-4-h Kn^i^>-i;;P-*X*>'l?x^- 
^] . - . y y-;Pb*X [3.5 -v- 1 e r t -7"f-^- 

4- bh'odfx<yy;^x*yKxf-^] , gfbx 
[3, 5-y-t e r t-yf^-4-t Hn^fy^y 
i/>*X*yi?xf-;P] „ ffi&b'X [ 3 . 5-v-te 
r t -7f-;l/-4 -b Ho4f x<y^*X*>Kxf- 

^faW^ftS. iftfeo+T. 'J^A [3. 

5- ^-tert -T'-f/l'- 4 - b Kn# yo^/P* 
Xtfy&x-?-^] , -fhU^A [3. 5-x-tert 

, V/^y»)At'X [ 3 . 5-y-tert-/f 
rt—4 - b Ko*i^yy;P*x*ylp:f-/P] tft < 



(30) 



[oin] xmuzbwT. w\cr>mm&mi£. vy<t 
y xt&fo^y x y-iwwk^** if *a»^**Ttt 

[0112] 4^£«ffl3fe6S&tttt*ffi£*-*tr 

* u i> y ytt&moTfr sx^ASHi, 7 
i0T;l/$x>>^i:LT(i, ^./T^Sx^AJg. VT 

[ o 1 1 3 ] ubu: y ^b-^cor/i/Sx^Atgotf 
[oii4] *m£mztiz>m&mimsfr& y 

Mfc£*7)7VP$x^AJM£: LTii. Tffi-*« ( 3 

[0115] 
UtA 3 ] 

/ 



AP'OWr), 



(31) 



[0 116] (5U3 1) RMi**, ^«S:l~ 
5 O^M:***. *K«t?t{iADy-'y» ^^<ir;P 
a^/PBifclirs /a$-^-tfft#i!ti~5 oo&fc 

x-fvzists&sm. i ~5 o<r>BHfc*.mm*m. 1 « 

I0±<«a. mli0£fc(iH;lJh<Og&£3iU 1 + 
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1- y t-ji* t'n^mmmz ^/ix-v vt, t j: k > 

JJficOR'fcLTJi. 7x-V. 1— 

;k 2— J-7^vk 9-ryxii;K 4-t'7xx/k 

2- t'7xX/l,&i'A«£(f^ftl>. US^R'tUtti: 

fcfc^tf. x.+)vm. Tntr/P£ s 4 

yrotM^ n-7f-A^ sec-7f-/l^ te 
rt-/f^ JtffaBlft££. 7x-;«. +7+ 

)vm. W&Ztitzy x-)i<m*?i-yj-)i>&^ -ch 2 c 

H 2 OHT-||$ix|>«&fc-a«£(ft>fx|>. iJfi^R 3 0- 
tlXitt.it Hi. m.ttM4*V, TA-n^-M* 
y % m-\s>7>)n=7-h4*>. r-t-r- M:*** 

[ 0 1 1 7 ] U WtS^T/l-Sx^Aigi: fCJi, 
( 1-+7W *f7P*X*y&xf-/P?)7;l'$x»7 

Affi. ( l — ^7f-;W) X*f-)i>*xts°yW>T)\'$L—*? 

Aig. (2— f7f-;U) >f-;l^*x*yi?x^-;K7)7;P 

$ -r>Ats, <yy/^x* y KxfvKo $ - ^ A 
^y^/M^tfygtcor/i^x^A^ (9-7> 

X'J^) *^*x*yg?xfvi^T/i'$-'}A*g. 4 



'Aig. 4-;nn\y-;m*yl7x-W;l'5 
-^Atg, 4-T5 7'<.yx;i'*7.*yS?><-f;Uc7)r^ 
$x-7iJg. 4-^K*y<yi^*X*>-8p:f-;U7> 
T;P$x«7Affi. 7 x yW.^)Vcr>7iV s x 
^AJgSrfc'j&WtftS. Ztlt>(D*X\ (l-i-y* 

/^x*yKxf-;UOT;P5x»7A«*>*i: < izM t L 

[01183 *%mizm hmommm.it. ra-m. 

as?s*i*iWr< t t-S*^^rl)^Ux^T/Pa^M 

x^Aft^^'J yit&fo*?y x y-iumit&Vntcf* 
m&-&bitx®mixi>&\ l \ 

[0119] *^e«ra3h&SgJ|^ffij&?SjM 
co^Lv^jy-fh^fecor^Sx^A^tti. TKHR 

^(32) x'mti&{k&fafrt>mmzti%'j?%< 1 1, 

[0 120] 

[fc44 3 



R< 



HO 




R2 



(32) 



OR* 



[0121] (5$ ( 3 2 ) * % Ri , RMi*ih/Nlik4 
fc**. iW{Rl-3 0<O*flalc3iai**"f. R*«. 
^&l~5 0^Mfc*fftg. *l»4fettT^ 

R 4 li. ^#ifcl~5 0^bK«a. 
tzit7)Vo * ytu&ttcltti )\sX-i\,*i;tsmm. 1 ~ 
5 0 <^ft*5g£ **W. 1 it 1 £U:0)S». mti 0 £ 
fcttlJ&l:<i}&»£*U 1 +m(i3T'J)S. nfilW 

H„C 



&*%A,X'^Xi>£\\ ) 

Ztlt><D*X'l. Ta-K& (33) X-mZtlhfc&fa 

frt>MRzti&'j?%<ti>-mzm^zzttfmL 

(0 1 22] 
UlA 5 ] 



/ 




CHj P — 0" | AI^OWO. 

OR' 



(33) 



[0 123] (55(33)+. &SR1 
tf^&l~5 0OMt*5iSg£gH\ R 4 Ji. 

/usa tzit/M'X-frz^mm i ~ 5 o<o^fl:*^ 
u±iv±08&, mitottzitivitem 
&£*u i +mit3X'ht. m^mmt^a^ 



y^=Sr t'<vmmfim*?fttm&*? y x xy^>77 ^n^Sf 

±IE^R 3 t tXiifztx.il. xf-;i/ 
7DtA4, -f V7*otr;^ n-7f-yPS, se 

c -r^vm. t e r t -r^a. mnmrnm. 

yx.-)V&. i-y^m. wmZitfcy i^/if^t7 
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h. ±.iWR*o-bixtetzbn$. Kmmixv. 

ill. 

[0124] *^c7) ij >fc&to<r)T)l> 5 -*7J»t&t L 
•C(i. 3. 5-iS-t e r t-7f-;P-4-t Fo*x 

^y^^^yifxf-y^r^S-^A^. 3, 5- 

y-tert -yf-^-4 -b Kodf^>^*X* 
ym^^lVOiTlV^-^M.^ 3. 5-y-tert- 
7>7t—4-t h'odr>-A;y^*x*yg>f V7nt 
;U07;P$x>7Ai£ N 3, 5-y-te r t-.f-f-A,- 
4 -h Ko*i^yi^***yI?7xX/l^)7/P$x 
3, 5-y-tert-7'f;P-4-tHa^ 

I. Ztlt>0)*X\ 3, 5-/-tert-/f;H4 
-t Kn=f i/^>i>)V*Xib>m^ J }~ll><r)T)i>$.-*7& 
3. 5-v-te r t-yf-^-4-h Hodf v^ 

[0125] *miX'li. >J LT P -O 

^T'ft * P - O H&££*JkS: < i: t-^ttZ U Wfcl=r 

[ 0 1 2 6 ] iJEU: U yfcaHWfrCfc . ^#Sffiit 

[0127] *mit,zmmztiz>m£Mmmfct& p 

it. T!E-« ( 34 ) X'mZtl&tt&®i)>t>mSlZtl 

<miw 

[0 128] 
UtA 6 ] 

0 
II 

R'— (CH 2 )„— P—OH m 
OR* 

[0129] (£(34)*. RM4*«. **R1~ 

3 * ttiT 5 >/ S**trJftSR 1 ~ 5 0 ODjJHfc 
*»»Sr^-r. R*tt. *§ft ^§:l-5 0O^{k* 
SS. *$«2£(i7/l'n*i^l^£3-tfft*gcl--5 
Oco^-fb**^^. nli lULb7)g&£*-f . jk^ 



v». ) 

A\ 2— t7f-;k 9-r>-^H/k 4-t'7s^/k 
2-t*7x-^fc>W<>iii». xfSOR'i: L-Cli 
£fc*.lf, *3t xf-/P«. 7nb«, 4 

Vrnt*J, n-7>;l^ sec-^f^ te 

wmZivrz? i^;l*n7f/H, -CH 2 c 
H 2 O HT?l$ft&«&fc-aW*>*U . 
[ 0 1 3 0 3 JJEU: 'J Wte^+Ti s 

*&thte&tem^t> fcji«BHStt<oi»iJO»«*«** < 

[01313 #&9i<9P-OH*§££i!,-&< 1 i— ?W 

■ts u yfci&ab ixa. ( 1 -i-7^) *+)v*x 

*vgxf;K ( 1 — *-7*A0 *i-)l<*x*yM > 
(2-i-y^)V) ^i-i^x^y^x.^^ Kyzjiv* 
^tfy&xf-yk ^y^ta^ys. (9-ryxu 
/P) ^^tfxtfy&x^/k 4 -h Kn^-y^y^/l/ 
*x*ylif;K 2-^/i^yx7i/*x*y&xf- 
/k 4-^Dn^yyW^*yi7i^;k 4-75 
/<yy;pta*y8^f;k 4-* h^i^y^* 

Xtfy&X^&fc-frW^flS. ,Ift^<7)(frt\ (1 

— f 7^) ^f7W*.x*yl?x?-;k 

ym^i^t < iz# t u\ 

[0132] ttt%wx-m^t>tihm u*y yitia 

®>b LTii, P-OHgi££'>$r< fc 

S$f 4 Lv^ »J Wk^-CS.^ P - o HIS^Sd«Sr< 1 1 

— 5**r4«je«i; y&amki±. tkhr* (35) 
x'mziiztt.&tofrt>Mmtt.z>'j>%< t t-s^t-^ 

[0 133] 
[ft4 7] 

J=x II 

(CH 2 ) a — P OH (35) 

IP OR 3 
[0 134] (^(3 5)*, R*tt**i.-Wiai4 

^i:i~5 0c7)^bK^ s *na*fciir^ 
a* z/jvmz-kts&m®. 1 ~ 5 0 o^b*^« s-^-r. 

n 1 &±<rms&2k? . l£fb*?Stgli vdf D'vdf ^ 
=5rt'^liiiSm)t-«f>^<«jt^7 x x;i^f»^-7 

^^^<04»T't>. TE-«l^ (36) X'&Zti&fcitfto 
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CH 2 — P OH 



(36) 



OR 3 



H,C CH, 

[oi36] (^(36)+. R3{±, 

ttssm. 1-50 comtkmmzm. m^mm^ 

7 ^iVtc )£(rm^Wm.-k^/jT:\ vet J:i^„ ) 

a, rotvi^ 4vrne/pa N n-^f-^a. se 
c -7>/ns, t e r t -y^f-ivm. ^m^mwmm. 
7x-;n, -fyi-fum. smztvfcy x-frm*?-)-? 
i-jum. -cH 2 cH 2 oHt'^§tLi»a^t'*w^n 
s. 

[0137] *^P-OH^^< 1 3* 
"*-*1*J&oy>"ffc£»fcl,TUU 3, 5-x-tert 
-7"^- 4 - 1 Ko^y^y^l/^X*^^. 
3, 5-^'-t e r t-yf-;P-4-b Hodf^yv 
^*X*y&yf-;K 3. 5 -v- 1 e r t-y^)V- 

4 - 1 Kp^r^y^^^y^ ytdkvk 3 , 

5-y-te rt-7^-4-t h'Ddfj^y;^* 
X*yl7x-^, 3, 5-y-tert-7f^-4 
-t KD^y'vyy;^*yi^?5'fy/K 3, 5 
-^'-tert- 4 - 1 H ndf 

*y®?&fc'*>W£>ill>. ClfL^*T\ 3. 5-^'- 
t e r t -yf-^-4 - t Ko^f isKl/HiVfcX-fcyW. 
xf-;K 3. 5-y-te r t -7^—4 -t Fndf 

[0 l 3 8] fttU^jyfc'&mk IXH. 4t&& (3 
7 ) T&^SfU. 'J yft£*bW£>*lS. 
[0 139] 
[<fc4 9 ] 

R*-<»l r P(=0)(OR2)(OR3) (37) 
[0140] (*(37)*s RMil^j&l~4 9<0 

x# /ciir 5 y mz-ktssm®. 1 ~4 9<oi>Hfc* 

tr&SJK 1 - 5 0 <0|iHk>fc£g fcS-f . 

tti % mz«iL<ii. it^(37) R2, 
5. 



[0141] i&mz«mt& y vfb&isoattwfcja 

[0 142] 
[fc50] 

0 



oca 



[0 143] 
Hfc5 1] 




[0144] 
[ft5 2] 




[0 145] 
[<fc53] 




0 Cl H s 



[0 146] 

[fl:54] 




0C,H 5 



[0 147] 

Mfc5 5] 




OCiHs 
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[ 0 1 4 8 ] £ fc. U ;Hfc£*tt, 

am* wmnv y<t&fa\±. tkh&a < 3 8 > -ca 

[0 150] 
Hfc5 6] 

ri 0 



(38) 




"°— \ //— (oy.-p— or* 

OR* 



[015 1] (JJE*(38)«K R' . RWft-m 

r 3 . r 4 *ufc&ic*s. mm i ~ 5 o aunt 

5 0*>JWbJc*a*iftf. nttlJaJtfXBB***. * 
) 

JJEHR* (38) »+Tt; TE-*W ( 3 9 ) -ra 

[0 152] 
[fc5 7] 




CH, P 0«< 



(39) 



OR' 



[0153] (JJE*<39) «f. R». R«Htth.«i 
Hit**. *8KRl~5 0<0K<b**«, 



liT/Pn* >7l<££*tflttXRl -5 0«>J)HbieS&£ 

wcfciv*. ) 

UeOR 3 . R«i:LTttfci:£Hr. 7 
ofltJifi&a. 7x-A«, 1-y+ivm. m&Zh*i7x 

-frm&i- y -j-)\^c fc'0^#Sl3£, -CH 2 CHjOH 

[0154] *£9J*)tt£g>!J yfc^fofc L-Ttis 3 . 
5-y-ter t -7>/l/-4 - h Kodf j^y 
X*yK^V7"Pt;k 3. 5-x-te r 
,1,-4 -t Yu*is^>is>\sfcXiti-ym'- n-71- 

3, 5-x-t e r t-7 r f-;l'-4-t Kodf>"<. 
VV)V*X*yWJJt95=f*/)V^ 3, 5-y-ter 
t -7*f-^-4 -t Ko^fy^yyW^ylly^x 

[ 0 1 5 5 ] .rft^tf T\ 3, 5-y-tert-/ 
■7-7P-4 - h KnJfy^yy'MX*^^? ^fy 
/k 3. 5-y-te rt-y^V-A^Yu^i/K. 

WMbxa&m?'? ±-)vwt < izm iw 
[oi56] *mkosm&fm®mtm*m£ 
mv >te&Mi. <t<m (40), ivm (4i)x 

Area*. 

[0 157] 
[fc5 8] 



[0 1 58] 
[ft5 9] 



-P — OC^ 



(40) 




(41) 



\H 3 C >, 



[0159] vyit-smzmtizbiz**) . ,if«jx 

[ 0 1 6 0 ] y yfc£*<0«fl»fc LTIi. *#f>*l£* 
fV&lZttlXO. 000 1~0. L<. 



0. 005-0. 0 5*;P%T35l.C:t*<$4>tifSL 

v\ yy-ft^jojsani^o. o o o i *)i>%%m?>tz) 
£Mimnmjmwzti&*fr&tf$>>o. o. i*n, 
%zmixmmf &bmzxyx.zy-)i,m-&fmb tx 
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[0161] Vyfc&faZ&m-tT. TJU-Z-VMter 

[0162] *^BBt<kWf , Jj&o^^^itj- 

•s . y yfc&faizitix y >-ik> ^ y * y y&%t' 
m>®*x^£MnlXi>Mm%tf3.L>ivf. H 

[0163] *»BBfcfflo^*i*«^MjBE*fflv^TS^ 
Utiv=o. 6 5<r>^)x.^vyfvyjfV'-ycr)^. 
££tt^7*-* <TS) tfTiBS ( 1 ) 

[0164] TS<0. 30 (1) 
fc£U TSIiffifcfSK ( [IV];) tfiftO . 6 5 d 
l/g«PETl g*#5XHll»fc:AiU 3ox;t-i 
2«$HK2aaKLfcSL #sSjiS»#ffl^TT'3 0 o-c 
2^HBB8H«BKItJ$U^^)Kett« ([IV] 

f ) a><^ d&ttzx mnztih®L®x'b&. 
[0165] immmwm%t a. mMiz^mmn 

±m*)i£i,tzmziooT o r r t%z,z.oiz<m*n 

XLX^LtzmX'hh. 

TS = 0. 24 5 { [IV] f -i.47- [iv];-!."} 
frfr&ffif&com&commtzj: *)7 4iVJ±^ tfh/k 

[0 166] TSii, 0. 2 51TO5;t*>'J:0jff 

o. 2omx-hhc\tmizftzu\ 
[016 7] msmm^xmkLiziv=o. 6 5 

p ) j&mas ( 2 ) *swr*-£ t u*. 

[0168] 

AP (mi n) <2T (mi n) (2) 

»^-^APSr±ieKfflrtt'ti)C:tt < kO. £ 



HWSISS . A P it 1 . 5 TlXTCfc Sit A* J; 0 
"#£L<. 1. 3TOTT'J)l,it*»'§A>{C^L<, 
1 . OT&.TX'hhZb^mzm L\\ 

[0169] tztzt. ap imfe&vmtem^x 2 1 

5XX 0. lTor r<r)fflmX'ffiffili%j)iO. 6 5 d 

i&b LX±^)^vyfvy fu-b^nmSLttlz 
ttLXTytty&?b LXO. 0 5mo 1 

0 IZWm LtzWr&OA VX'hh. 

[0170] &i>. *%BBtfc^TJt©^(c:ffiffl-ri. 

ilfALDRICHIWAntimony (III) 
oxide. |$J£9 9. 9 9 9%£&fflU til*® 

1 Og/i (DWk&bZc&XoizjLj-uyyij a—Mzi 

5 onx-to i ^mm^ LTjsws-frfcjsa* , &«# y 

EC^fcLTO. 0 5mo l%{^^J;d^Jirr-g». CI 

«oc:fc<i. -^mm^<r>m^m\X'(r)^mcry^y 
iz&mx'i>z>. 

[oi7i] ap mttmt. MmumTeM') 
x-hh. 

1 ) (BHETgBtlg) xW7*/Hte*<7)2te*/U 
mcox^-uy^v^-^imt. xxt/W9 5 

%COh'X ( 2-t Ko^vX-f-ylO fU7^W-h (B 
HET) t$XV*Vl-?-<7)m&fa (JilT. BHETS 

2) (M^SsflDlg) ±fS<OBHETS-gf3£i9r5£t<0 
Wt^aSftl L . gtflKTMCT 2 4 5 TJT 1 0 # 
SSttfU »JUT5 04Ha*BLT2 7 5X;*'C«aL 

0. lTorrifS. 

3) (mm^lM) 2 7 5°C. 0. lTor rTm&£ 
BUStfftK ^yx^-uyr^^^lx-h^El^ig 

(iv)^'o. 6 5d i/sizmm-htx-m^r^. 

4 ) M^IS^L^S^^^AP (rain)if 

h. 

[0172] ZtlUi. ^■vttcoBUmW.Zm^X'tf 

0. 

1) (BHETgSiilg) (Ctifti. BHET^^ft£7)M 

t-?-c02<S^a«7)Xf-U>'^'J 3-^*«flSl»ftStf5 
-'^■^^-h^l^-rtftji^. 0. 25MPaC0jD 

BETt 2 4 5\;t;:-C*WM;:Si Loox^r^HLS; 

[ 0 1 7 3 ] Stt>»\-7^-^AP5r±iaefflrtt-f 
tiz£t). RjS«S*»a<, «g^KJ:0^yxxr/P 
*WITS»SISI*«»IBSfi6. APIil. 5TfetTT*> 
Sdfc*UD*f* L<. 1. 3TlilTT'*SC:i:*^^ 
lzft£L<, l. OTiaTTftSClt^tc^U^ 
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[017412) (fflBmaXU) Iz&VZ rm%.&0) 

tt^j tit. tm<7)%mz&tT$z&Lxm$tiz>M 

*0. 1*;P%T'&6. ZixtXkZKWDfli-htXVz. 
[0175] TS. TOS. HS, HazeJ'Igtl, 

7t^(cffiffl-rsPETi/^'>-^--yr(i. ±iei ) ~3 ) 

OBtttLXlt. tzkltf. I$|)3mm, fg^2m 

y-m^mtou^y^-ynt. ±mi ) ~3 ) <oig£ 

^yv-^iz office s«^cotttijn*^^'jv- 
*WST-# 6 . d i o iz Lx^txfz v isyj- y r\t 

^htsjb . i&m; ic i & eflsiiig* 1 ) «i-r»»ar «> <nim 

hiih. zni.ok.LX'&htifcWJy+v?^ 

ffiffl^iis. ±a*otiffoat,. ui;yi-v7imm 

iiy-m%^v^y^'yr\,z\tzmcf9yti 
t'm®i / z§m$%.&iW}miz--®&mL%\ l \ 
-m&mizm^u^y^yy-cojmkttxit, tzti 

ityr-yTzm-th. *ftwizm\,\t > ti&m&Mmz 

ffl^ra^L^I V=0. 6 5<7);K'Jx^-^•y7 : •^:7;y- 
^-MPET) <7)Kl]*#$tt;\"5'^-? (HS) fr' 
TffisS ( 3 ) fctfff* U». 

[0176] HS<0. 10 (3) 

( h siijgufi-& Lxmtiimmmmo . 6 5 d 

l/g (iORft: [IV] i) cOPET<Df-y7£&& 
8i#LT 2 0* -y >-j.OT^*t LT 1 3 0X^1 2 
B$OK££*i Ufc«. **> 1 g £*fc* 1 0 0 m 1 t mz 

f-^-tcAix. ^mmzix 1 3 oxncmm. jdel 

fc*frTJc6«fifflBtLfca<0H^rtifi« ([IV],,) 

ittizxom-zti&fkmx'&z. 

HS = 0. 245 { [IV] fa" 1 "- [I 

vDi- 1 -") ) 

h s (ommz&mi- s t'-# -« , k^ta** u ^^ta 
[ o 1 7 7 ] »frhmf&r>tm*®mt z t c .t o . 



[0 1781HS110. 0 9OTTS>Sdt*UOff* 
L<. 0. 0 8 5iaTra*£fcjW$(C#iU\ 

[0179] tttftwizm^hiximiri&mmvx 

I^UcIV=0. 6 5<7).-KUxf-^yf-U7^J/-h 
(PET) «ft^t5^-^ (TOS) *<TIE 

* (4) jiitt:t*>mLu. 

[0180] TOS<0. 10 (4) 
±ie^+. TO SitmW&itLfi: I VtfjftO . 6 5 d 1 
/g<?)PETl/y>f •yT£<§®.®& U20^7ya 
OT0S)*t LT 1 3 0-CT'l 2«B»ffiflaiLfcfcO 
0. 3 g£#5*lS^<i=CAil7 O'CT'l 2B#iaH£S£ 
$Ui&, ^U^y;PT^L/tS^.TT'2 3 0X:. 1 

5$H8me»Ui«*>i va><^ TaifjiBCtffloT** 

[0181]TOS=0. 245 < [IV] n -'-«- 
[IV] i-l."} 

[IV] itjj:^ [ i v] , ,J±*ft*hftffl3ttMJi:Jo 
,8s«g&f&9 IV (d l/g) 

[oi823 ^ >j LfcsarciiaM-stf 

yxmmmizmiiL. mkLtz^Tx-tmttt 
m-vm^x'**. 

[oi83] ±M<?>ffi&<7)xvzr.xTjm&?m<r)im 

OSJi. X*)mL<l±0. 0 9&.T. zt>izmt< 
(iO. 0 8OTT'*>S. 

[0 184] 3S«HE*fl|VvrS£UfcIV=0. 6 5 
0-1fJxf-i/yrU7^l/-b{±. fiiePET 
OS^-Xtt (Haze) *<Tfe^ ( 5 ) SrSforf <I 

[0185] Haze<3. 0 (%) (5) 

5d l/g^'JXf-lxyf-^^^l^-h (PET) V 
iSy^-yTZp-fUU? , 1, 2. 2- 

fh7^noi?w3/ii« (iiit) \izmm 

LX8g/l 0 0ml co^?st l; *«-x*-9im^ 

XWfe LtzmZ^t. Haze (O^ii. *DV& 1 c m 
[0186] frfrhffimzl 0 » 7 < /I'A^tfS^fic 

^t'^^p^t L?tt Zcr>miitlzl>ffixfz#Vx.ZT 

l^ZH-Lhfib&btch. Hazell i.*)UtL<\i 
2. OKIT. §^t»4L<<il. 0WTT'S)S. 
[0 187] SBaMBl5&fflOTfi*LfcIV = 0. 6 5 
(D^Vx-^uy^rUy^u-hli. $^>{c N frtaPET 
ct)^5— T)WhW*?*—? ( Ab) *qFIBie (6) 

[0 188] Ab<4. 0 (6) 

ftS^O. 6 5d l/gC0--KUXf-P^rU7^P- 
h ( PET) UiSyi- yTZm^K zMmzwaixw 
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lxm^t^ff)bmt:B\^tM^-t. fc£U Hi? 

JfcftfcttLT, TyttyK?b lXO ." o 5mo 1 % 

[01893 *>*»Sffifi!ct J: 0 . $ fcttMbOBAae 

«is J:9#*L<U:3. OBT. §£>K#;fcL<<i 
2. 5WTT&S. 

[0190] ^Wc«^*l&*£««tt, ittM% 
£J8^TM£L*:I V = 0. 6 5<r)#Vxi-lsyTl,7 
^^-h^>ijy-T)V9hzm^7^-9 (ALgjli 
TIE^ (7) Sr. aJt^-r^bgffiA-?*-? 

( A b g ) {iTIEsS ( 8 ) £ . WftW Z b m 

[0191] ALg>-2. 0 (7) 
H*tta* J *«?0. 6 5d l/g^PETl^yf- yTS: 

m\ &MStz&mixwfeLti>\yt-ff)LmfrL>. 
zm^Yi^-^Aimkb Lxmwza&<?>Lm^\ 

x.^vy=TV-7fv~v Qcommizn lt y^*?-*; 

AJK^fc LT 0 . 0 3 m o 1 XWUltti . =5r*3. **3I 

K0fc£«K fcii-tf (80 yxA3g^Iif^7 
*|g9 7%mi^ffifflL. !MJ!)8g/lcO 
SK fc <t 3 8 0 °CX'® 1 I^HBBgfts LT j§fl?£ 
*fc»ME£, ^^x^yr^7?l/-h<t>OiM 
LT^'/UVX^AH^ b IX 0. 0 3mol%C 

mx'<r>zM^y)v-7-^Mz^mx-hh . 

[0192] Abg<4. 5 (8) 
±ffi5t+, Abg{M£*c7)MMJfflV^T^l!M-^Ly"v: 

H^nteS^o. e5d\/g<T)PETv ; jy^-jy^ 
feHffSrffifflLtaigUc:^y^-(7)bffl*^. 

■kUFFb LTO. 0 3mo l%§sSirtl). 

[0193] ±J6<o#yx^-f ;i/«^W«i. ryft 

7^Sxr>ASr±7tS^Jgfi£^tL. 

KbK&xv^xT^mtotiS-z.hhcox'hh. 
joi 94] ±a^7-ffl^ffltfou->->f-77-{i. m 
mmfrh(om.tt££r>xttMztit:m'miiz#ik<?>t> 

tLTtt, tzblli. mm&SWL&JkfrhXV?-* 

?tiI^tc^*(cT.%^L. *<rm^%*m&**X'& 
ft Ltztkl- -v rmz* y I- LT#S ; £ & i: #T# «. . 



[0195] Z<7)£ 3 fcLT^fe^Ut^yyf-yT-Ji. 
#-:S^S£Tri£&fc'<D±T*SlS2L*:f£, 

h. iiv-mizmnvvy+^zxi.^ 

? ytcbwrnizfrnzmtmnamt-wim i% 

\\ ALg|j-l. 0&±X'$>&Zbtf£ r )tt&K. 

o. ovikx-hzzbtmizmi^. Abgti4. o 

«mS:tW0ML<, 3. 5\XTX'hhc\b 

tffitzmtw 

[0196] IMCDfimi, T)Vi] 'J^Jg. 7)V1] L>± 
M&m. t IKteZix^t-SMZttlX^Z^hn 

X't>&zbtfmu\ 

[0197] £1z-1jX\ ^miZti^XT/l'^-^A 

i>L< &Z(Mk'^i,ztotX'J?M.<n7)i>ji u &jb , nv 
ti v±m£mmfiztcr>tt.itftofrmtRzti&'j?%< t 

t> ia^^2^^*^t LTft#§ii:Sii:*<fft 
LV«T'J>&. **l»^2^«^^^«M»{cit 

&2mcJo*Ttt$?Stt£iS«>. LTt^'-oTRJESJg^ 
J:0SftJtMHaR4W»feii, 4*tt|6j±lc^TJ> 

[0198] 7fr$-*?M } C&to<iZ7)Vj] 'J^m-fk^j 

&ttt&fmb~i-hfflfniMnx'f>&. &»i&m> 
tm£®m-r& bm^^mzmitz^vzc^t^m^ 

tl&tf, 7frtiV£mfc£®£fzte7frtiV±M&m<t 

db-f&b *tit>cr>ffitmi)<% < <&mxh *) . T;P^ 'J 
L/i t 

li. X o b?& b&t>tUz#>jx.Xr 

[0199] nvi] v&m. 7)vti oiM&m&mzz 

^'JXXT/PSr^tl.^';*^yi?XX.y h<7)^ 

/HRtSfLT. lxio- 6 ULhO. l*)\s%%ffiX'$>h 
ZbWmtK. X<0mi<ii5xi 0-6-0. 05* 
^%T$)0, $^»lC»*L<(ilxi0- 5 ~0. 03 
^%T'$>0, ^C#^L<Ji, lxi0-s~0. 01 

mwM.x-hhfzib. «ScJ6tt«T, m<7)%&. «fe 

t*^T'$>l». S/c, a&D*^1t<0ffiT^i:*^^S 



(£1) )02-249572 (P2002-24d!8 



VWKffiX'ti. Ma LT t> -eoS&«*1035|T-<i^^. 

[0200] ^HH^fc^tr/ws-^At) i<i,t*co 
#£*gj£-t s r;w^ y &s. 7;p* 'j ±m±mt lt 

it. Li, Na, K, Rb. Cs. Be, Mg. Ca, 
Sr, Bafrt>Mmill'J?%<i:l>inX'hZZttf 

£ s mzhi, Na, Kn&mwmiw tmv* 
&*?7)i>*v±m&m<7)tt.$®ibix&. tctuf. z 

ILK. ?x:xlL ?U?«'B&£4>tKD 
*^*;Wfy|W. UvlL 
y®, #®i*st. KfcK*. f-* 

-rn^dfi^. iso-7n^-/, n-y^y, t 
e r t -^h^&fc'COTVl'a^lM H, T-fefVPT-fe 

[0201] ,rii£><75T;M? tvm? y±Jl#s 

ftB<££> t b ifc, «£L£;tf'Jx*T/Hi*feL£ 
5. LfctfoT. 45^7;k&y£lttfc<it*i6e> 

x*yiL 'Jyi?*S, $tffc*gt. ffiSSK, f-*8£§L 
axxmimx'hh. znh^x-h^^ rooa^ 



[020 2] *3S^fcftS*yx*77WcW:. 
' ^Uhft^Srrm'/Uhjgf^fc LTtf'Jxx-rrt-Ktt 
LT 1 0 P pm*}?t^aT'mSirri»**W^ Lt«T 

[0203] a/^p h-ft^rti-e^a^^ggcoa^ 

m^.i^LX\^hZb\mhtiXUhi}K tt&OJ:3(c 

££ft*WT*J>£>a>\ 3A*;Ph^^5S-±ieoJ; d& 
^*Ti»fcJ: SMSSaSmj&WC^rva 3 &Sttnlic 
TjfeSirri.«Ii:(cJ:0, f#A>it|.*'>jx^f 

#Bwr* o . mmmim^b'nmx'iy-ixiiX 
[0204] nj^bit^mb Lxitmzmmi*^ 

z<r>*X'hmzw&?>^vbmKW)W&L^. 
[0205] 3A/whft£^<7)8&fliat«u mimizmh 

tl&XV ~7—(,Z)it LT 7)V 5 AS?- fc 3 rtfl, YEft 
O&m* 5 0 p p mfelTA'O. bW^it 1 0 p P 

V&IBFf- b n/^vm^ry^m^A 0 P P mOT*>o. 
n^'/PhJK^iS p p mtiT. $ blzftt K\t7J\s$ 
-vj+m^bnrttvvmi-oysm^ 5pp mWT* 1 

-5. 3A';U MITO 5 p p mVXTX'bk . 
[0206] '-KyxXx^c^R^^ttO^*^. T/US 
-t-um? b 3A*;l/h®^c7>^fh*5 5 OppmA^ 
V^t. :m*/UMf7a { l 0ppm^TT-*I.C:t*<» 

4 lv\ Wttmmiirttiztoiztii* 

S-^AH^tay^MS^O-g-ff-ft^O. 0 1 p pm 

[0207] *$m<7>XV3iXTM$. MLb LT*^ 

ISSr«ix^^T'fi : 3C:t*>'T*#l.. ^ci:x{f. PE 

-^$rtt«KfS§-a-T*SrS*Lxxx;HtL^. « 
ETtcfi^^$-fi : 3Bgxx^Nb&. ifctt, rU7* 
^yPK^^fcxf-u^y 3 -Jl'ZRfcZitX*!- 

S^S-ffdxXx/i.^St:J;Ogji$ixS. 

•mizm ixwmg&mxzit. r-bhryPrtK# 

W*^?rffiT§ii-S^c@fflfi^?:fifoTi,J;V\ Bffl 
•Jxxr;^ yTtClR#oftTSDl^^$-ti-jt 0 LT 
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mmamwx'fi ?zk wmz . mmsm^t mms 
[0209] *miizmzti&®mt. n&mv>* 

& h-f xxr/HkSJEEfc J: xxr;l<-£$KjESK t 
iStt£lrtl>. tzkxM. T-uy^/im^i-^t'co 
ViDVif-y^mv^iVy-X^Vk xf - p y y y a ~iv 

<rym.TX^hKhti\ Ztlt>OfmizKlX. *>L< 

lizti^cofmiz^z^xxmiiz&mzti&MMz 
m\^zti>x'%&. ttz. xmizmmztimm 
a. mmm^(o^hi'mm^>mmm^zii\\xi > 
Mmsmnixto*). v^-fiio^atcioTt^ux 
xf;p imtri z t mmx'b t . 
[0210] ^mizm^tim^tmit. m^Kfc 
vfmvmx'Kmmzmnt&ztwx'Zz. tztt 

m$>& wznmcsm&*<nfm(?>ffl8X'$m%'\<?>m 
ia-tizbtfftt-z,. mz. Tfrz-'y&K^Ltioik 
isM$w^Rm<mmMizwtoth z t tmt i 

[0211] *^^ffl$itsai(g^M«5«n*S 

L, xf-U>^'Ja-;^i:'(0j§^(7)X5';-«tL< 
<i^#T'<D»T'£oTi>J:<. #t;:|®5£$*i&^„ 

Wb^feiiffiiOj&Jh #£L<(i7xy-.^"fc#l$!t 

t L < Ji y y{t^t * n t^ra^tia^tc^jn l 
Ttanu *<t«i*fWr*aai««Bfc:asaiuTfcj: 

[02123 *^{cfiEffl§ti.^s^«^«i. ry^e 
yft&te. y^-^Ait-s®. xxqc 

t&^Di^EHrtfcfc^Tftff S-frTffl^l. 

[02131 fc** L. Ty^yfcSmb LX\m^L 
x^^tih^j^XT-jutz^Lxry^ym^k LT 



5 0 p p m fcn r ^*T'8MS£T*>& . X 9 L < ii 
' 3 0 p p mOT04T'^Sirri) CI k X'hl . 7^ft y 
<OSsfln*£5 0ppmJ:9^<-t&i. ^Wry-f^y 

«o«faj* J i@iO, ^yxxT-;wcn-r^M^*«-t 

[0214] Lximesixmtizx 
y lt i o p p maT<Dfmxma-tm^ 
mx-f>i. **)mL<it5ppm&T. zt>izmi 
<U2pp m&.Tcom.x'mntz zkX'hi. *?y<o 

mu&Z 1 0 p p m J; km^tlh UiSyoffr 

[0215] y^x^A-fk^fet LTtifi£LT*# & 
yxxrrt^fc^vxvAfr^i: LT 6 o P P 
mOToa-cmsirt-s z k t^mxh i>. i. 9$?SL< 
{i4 o p p miar^ji-cjsairt-s i i: x-h i . y^-?x 

^AO^JoMS- 60ppmJ:0#<t"Si:3X hWt^ 
[0216] ifc^-Wft^ftli, m-&LTf#*> 

tut* y x^r/Kf izm?i-h ytuv^&xwmif 

M,k LT 3 0 p p mfelT<7)*tC^S J: 3 fc**P»rttT* 
iO»^LV^#»42 0ppmfilTT**l.. ^l- 
vx^^coS^iSrSOppmlilit-f^i:. nxhW 

[0217] *m&mznzm.iirmzm^x#v 

±«fflT'#^». 

[0218] *^x-^^^STy^yfl:^}. f- 

?y it-em. yt^-^Mt^maxx/xxit^mim 
izima^. 

[0219] ftfr^tCJi. TVtt>\temk LTti. 

y. ryi-*yyva*ir4 F%k'tfmft>ti. zfit, 
coo *>EMitr y^ ytffti Lv^. 

[0220] *?yit-&®klXi*Th7-n- 

W&1-?ytcZt>mft>1x. Ztlt>V>0*>Th?- 
[022 1] ZLXy>V?-*7Mti!Mk LTttZ&ft 

[0222] 4^, xXitOtftok LTfct W^XX 

f-;PXX, 's^xf-;P^X7}-^-9-^ h\ t-yx-f/p 

Y. Y 'J 4 V r^ii-XXTTT- V. Wx. -JU 
XX^yiJU-h. *zJ-7^-)VXXYV9uylY. V 



(£3) )02-249572 (P2002-24d|8 



1M h\ *&)\>x9v;v^ m-/\sx?yyy&%t' 

[0223] **Wtf 3# yx*y*Wi, ±££f*9 
il Lm^'x^-U yrlsyfU-hTh&XV xx 
t*ot. ffiKJixf-wy^u^P-hmffifc? 
0 *;P%KLt*t* tSMfcK y x*r7WT-& 0 s $ 
L<(i8 0t;l.%J.jLh. !ttt»^L<{i9 0%t;H,Ui 
^tf l&fct? 'J x* 7-)VX'h h . 

[ 0 2 2 4 J B?E^'Jxxx^*^a-&«tT'*>S^t: 

^stfyK, 1. 4-^7?^v#;MfyBL 1, 5 
— f7*Wyi/*;&/M*ylL 2. 6-t7?l/yy*;P 

tfyfL 2. 7— *-7*Uy^;fryWfy«, -/'7i_* 
—4. 4— y*Wy||. 4,4' -h*7i^/H-f 

fWtiMlvWi* 1. 2-h'x (7x/^-/) x?y- 
p. p' — s^/i'sKj/K, /^ygL ryb^-byv 

?L§L ?xyi, yy=n& mm. hHadr 
^BISL 3-bh'a*^g&gL P-hHo^y^f 
K.P-(2-hHa#^xhdf^)3fJ8LSj6 % 4-h 

h'ndfv^^p^df-yy^^^yi?. *fctt*o«i8W 

vnyi, rm?SL ^/l^/H?. 7^ 
by®. t*yyik x^yyg?, 7*74 y®. tA- 
^>SL rtfyi^tfygL Kr^y^/^yii. 

iv*<wmmm. i. 3-^^n^-9-y>-'^^ 

tfylL l, 4->-?o^-9-y^;i/jKy»^t-c7)flg 

[0225] H-nS^'Jx^x/^-itS^-c^SJl^tc 

xf-wy^yn-zk hyxf-^y^y a-/k l. 2 
-7t?ei/>/'j3-/k l, 3-rntuy^yn- 
;k i. 2-7'f-wy/y3-;k l. 3-/fuy/ 

yn-;k 2, 3-7fl/>'/'j3-/K 1. 4-7> 

u-y^yn-zk l, 5-^y^y^-yK ^tf^y 
f-;l/^yn-;K 1. 10-f*^f!/y/ l J3-/k 
l. 12-Kr*y^-;K tfyxf-uy/'jrj- 
zk tfy hy^f-py^yn-zk ^yf-h^^^-by 

^'j3-;l/^if<0JilliSK^y3-;k 1. 2-i^o^ 
^y^jf-zk 1. 3-v-^p^Hfyi;^-;K 
1. 4-^^D^df-tyj/>r-yk 1, 2-^?n'Mf 
-tf-yi^^y-zk l, s-v-^n'v^y^^y- 
zk l, 4-x^o>\^y> ! p<^y-;k l. 4-y 
^o^^y^x^y_;^K < 7)flg^^yri-;k b 
Ha^fyy, 4, 4' -i^'h K ndf ^t'X 7 x7-zk 
1. 4-b'x (0-t Fn*^xh=*^) "sy-fcfy. 



1. 4-b'X (/3-bKodf>'Xhdf>'7xX;k 
*y, b'X (p-tHDJfy7x^;H x-^Zk b'X 

(p-t Kodf^7xX;U) x;U^y, b*X( P -th' 
o=3f^7xXzk ^^y, l, 2-b*x (p-tFo^ 
v7xX/k X?y x t'^7i/-M, b*X7x/- 

iv A<or;^ u y ^^r-y-f Kfttratte t'^SK^ y a 
-z^tfapf^ft*. 

[0226] iiflfe;Ky xxr^cO*a^(cffiffl$fi.SS 
ttx^f^t LTIi, e-*7°ay7h>. /3-Tob 

jry^^hy. /s-^^-zS-rob-jt-y^^hy. 

[ 0 2 2 7 ] $ ^tc. MiMCU xxf^i^i^T* 

LTtt. ggjfcfri: LT . h 'J * y -y hi!, bo* >J -y h 
if * btf h Z b #T'£ . y y 3 -zl/j&ft fc.LT^'J 
t'Jy ^y^xyxy h-^wsitms. 
tLh<0ftS-g-^c7)ffiffll;«J N ^yxx-r/^'HSCBty;: 

[02 28] *JSMBtfWfyx^f;W=U4M9K)y 
y<b£$l£ fc LT^tf £ fc* { T'£ S. 'J y^ 

ft-^t LTtxzwfigfty vMtfmmt. K.tzt 

HI ( 2 -tj)l>X*i')l>x.1-)V) ^fW^7^ yg! N 
(2-^^-Jf^>-X^) 7x-WX7^1, 9, 
10-ybHn-10-«t-(2, 3-^W^ 

rob^) -io-*x7r7xt^i/y-io-^- 
*im Kfcfc*aw&*i&. c:ix^«oyy^{L-^iji&* 

a-^-^t LT-ttf^fcT\ #<5>*i|.^yxXr/K?)Jl 
[0229] ^fc. *fKH£ffiSsi? yx^r/W*^fl4> 

^ii^*<7)#mte B a ^bffl^*^ i5 0x:*)Ht^i, 

y^jr t'co^ y * i- 7 -r y^ag, -m n y^ii^ y r-fe 
^-^»^^<oiSfiffiRiirffittffl||| ^^y ixt;H 

9 xtc m^wm* y xx f /^BMtciE^-r S^rffi 
[0230] *^tijv^TffluA>^^y^U7^y' 

sasi. ^?t»ia -5fi^7 y&ffiBiaw&fu. 

H^fc^Tfflv^4>it|,^«jxf-w-y^|gi: LTJi. M 
Hi. xfi/yolil^, x^-l^yt, 7-of u 
7*xy-k 3->f-;P7*ry-i, ^y-fy- 

k 4-^<f-;ix<yf-y-i, ^^y-j ^-^^y 
-k Tby-l^C0|^St2~2 0gJS(?)fl!jc7)a-jJ- 
1^7 ^y^>. PKb*x;K ig-fbh'x;k 7^ «J;H!, ^ 
^^y>t#, 7^y^Sxxx/k ^^?'J/M8xxf 
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/k x+uy. T^max-X* is\tts°m(n t'-Mti&n 

is • & ■ * • m®&xo*i-u>m ($mtxnwM 

ft) ffyjif-vymWM^W. Jc^-Uy-ra^y^a. 

xfi/>-/fy-lSl^ xfuy-4- 
^f;Kyfv- l£S£#, xf-uy-'vSf-ty- 1 

xl-uy-x??0)um&m£#. 3-^vy-r? 
y ^xf-/i^^w^-^p>'jR«)t4«wf 

lifcLTJi, fiUtf, :ratvy<7)m$4«£ft, rot 

l . ^yf-y- 1 , 4 -^f;K>f>- 1 . -fey 
- 1 x *?7-y-i. f-ty-imco^mm^om 

mcr>m<?>a-*ls7< y^ &Kt'x/k Jgftt'x;k 
7?y;HL .x^y/HL T?y/HKx*7Vk 
?'J^Sxxf/k x+vymtt-frfcgsfatnim. 

ftS^Ji^r-fi-'xy, jfr^^xy, rtf^x 
y. y'-z^o^y^yiyf^y'iyto*!^* 5 

f* (7???--yy\ 74V991*«-/9. ^y : J^99"h 
•yy-tfyrotvy) . rotr^y-xf-uyftfi^- 
flc, Toh°i^y-xf-^y-:/7-y-i£j|£f^):r 
otvy|(%ffiB|^W£>ii6 . ±fc*«91fc*5vvtj||n 
A>ilSa-^^7-f ym^Hli:LT{±. 4->f7l^y 
r>- ll£Ois*&2-8gjK<Da yco#* 
-Ht^Oa-^W yh, Xfl/y, /of 

uy. /fy-h 3-^-f-/U7'-r>- 1 , ^yry- 
1 . ^df-fey- 1 . *9fv- 1 , f-ty-lf«M 
& 2 - 2 o WS.<r>m> a-*uy<yt nim^fcm* 

wfttii. mmzit. mm. fry-imms 
A-^)v^yry-imm^w. /f>-i- 

xf-^y£fi£#c s fy-y- 1 -7neuyM^*f 
<r>7=fy- 1 ^$1^4 -^f/Kyfy- 1 1 c 2- 
c 1 8c7)a-^i^7 4 y 

[023 1] #?|BJiK;^Tffl^4>tll>;Ky7$ 

y99J±. e-j}7aJ99J*. x+>\>y'99J». <u 
-7^5?:?A3tK97?^A<7)Ji-S#, 6-7$ 

rnyiL n-yjy^yf^yis, 12-7S/K 

y^'7$y. yt^fi/yy'TSy, fij^^vy-Jr 
i.y. K-f^yf-^y^'rsy; ^yr^yf-py^r 

Sy. 2, 2, 4-X(i2. 4, 4-h'jy^A,df9- 

yf-^y^rsy^)fl§8SK^r5y. i. 3-xii 

1. 4-t'.X (T5yy^) y^DMfy, h'X 
(p-T*/i'9u'^*is)VX9y) ttffl&.isrS 

y, m-xtip-^^-'juy^rsy^^s^rs 



y#wvT5ym{at, rwMSL. r^ym. xk 
yyK. -fc^VyK^^iiiJttiSj^^ye, s^o^ 
^-9-y^/^yS#c7)a^:^^'yi!. 
;hl a v y 9)\^<rmmm^ii)^yWM<r> : J^)V' 
xy&mtvmm&ft. m^fi^m.-kwrn^ 

Ifhti. ftftWWi. mm. -f-JnyA. t^oy 
6, :Moy7 , NDy8> -MpySK -f^foyi 
1, -Moyi 2, :Moy6 6. Way69> 
ny6 10, t-fay6ll, -May 6 12,^0 
y6T, -Mny6 I . t-foyMXD 6 s t>fny6 
/6 6. -May 6/6 10, -Moy6/l 2, -f-f 
ny6/6T, ^->f oy6 I/6T«#Wffe*i£. 

[0 23 2] *^cfev^fflv^^tti--Kyr-fe 

LTJi. ASTM-D7 9 2^M£8&:J:9a!l£U:$ 
g*U. 4 0 — 1. 4 2g/cm 3 , ASTMD-12 
3 8<08S5gi£tcJ: 0 > 1 9 O^C, <tfi2 1 6 0 g?MM 
Ut-X/WMi'T (MI ) #0. 5— 50g/l 

[ 0 2 3 3 ] ifc, ^VT-t9-J^M^b LXii. 
A STM - D 7 9 2<08!l^t J: DaBELfcffJW* 1 . 
38—1. 4 3g/cms, ASTMD - 1 2 3 80$! 
J^fci 0 , 1 9 0-C, fffi2 16 0 g-CWSLfc^^ 

h^fyf7n(Mi)*>'o. 4~5 0g/io^-o® 

[0234] *m<?>#vx.xT>wmmmii o . 5 

5-1. SOfxy-/ h;P/^7A, »^t<J±0. 6 
0-1. 3 0f^'J7h^/m, §^C#2L<tf 
0. 6 2-1. 1 Orv-U •/ h;P/^7^0^HT'J> 
«ilS^JK* { 0 . 5 5r>-y -x h)l>/9yJ±*mX' 
(i, ft 4>il^B^^^««#tt*«U. 1 . 
5 Otv'J -/ h^/^9A*]»i*«^tt. it^tm: 

[ 0 2 3 5 ] *^co^y ixf/wrt hr;u 

Tth'#«{i, 5 0ppmtlT, »*L<<i3 0p P- 
mJilT, <t 9*f i KlilOpp mOT. § fetff^ t ' 
< fct 5 p p mOT, -fciV&TiVf. t h'-&-fi-*(i, 2 0 p 
pmUlT, if*L<{il0 P pmtlT, <tO»^L<li: 
8ppmtlT, £^C#£L<f24ppmmTT'$>&. 
T-fc hT^rt K#Wfi^5 0 P P mfiLhfc iU/ttz 
{i*;PAT;^r b h'#**^'2 0 p P mULh^^J. 

cco^ y xxx;W^^$ix7t§f§^rt mtoo&M 
[0236] ±tt%Wff)#V x^x;Kf izpm^Zti 
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rWa-MUSWMt L<J±0. 5-5. 0*/u%. J: 
Oif^L<(il. 0-4. 5*/P%. L«i 
1. 5—4. O^A^TfcS. yXf l/>/!J3-;H 
#5. Ot;U%^^SJ^«, »^'tt*^<^0. 

ft HttM*^r;Pft K#*-«coiiJn**^t 

0. 5*/P%5fe1fOi§£l;t f#^:h.fcj£^H«7)gBj!ft# 

[0237] &tz*m\<7)XV^*T)V<r>®&3%.&<r> 

^mmtKito. 5o«*%iiiT, ±>omi< 

HO. 4 5»»%131T, $£>fcff;fcL<(iO. 4 0®* 

"3 S9£ L^fi^ft<0^ffl^ B H tf(kfiJK*5 16 5-180 
W—h5r^*-tS^'Jx^f/Ki, ^yxxfvl^Iffi 

^yric^m^mm^m^h^w mum 

0. 7 0-0. 9 OTisV •/ hfr/fyAX'hhZtff 

#*u\ ttz. T-tbT/i-Ttmottm. *-yx 

x f 4> tc*S£ £ iiTt i^xf- u > ? y a -441 i> J: 
H#3Mfl«7)£#«i2\ fl^05&iimfMl3aft# 1 5 
0 "C*$WJ xxt/Koc: ii<i>^^t i: l§) tt'$> S £ 

t\ * tzu y vim t'comuizx ^ximzikft 

Z-t&ZbizX^X. *yxxT;i^&££tt£S£>£ 

mfo&zbwx-zz. 

[02383 WJI^yxxrWcte, ffttft* it 

£ti£>£18i>L<tt2SW±-& 
tt&ZbizX^X. *yxXT;l^ft*3rfc'<0i»fe£ 
$ A> icflHifc VKMz tXitil&ZbffX'Zl. itz® 

omwi^iitt, »if©M. sm. Mft> §g?gt 

*). StmbLXli. Vym^VyWfrATj^Zb'cr) 
[02393 *^c^^^3g^^gjgfc LTtt. 



mm&iz x ->T#^>ix^^'jxxf-;H-y ?*-m$. 
'mzztx^xwm. mmm^mm^x 
->xm&th~H&*?. fflm&®t<nmm* 
mmizmxLxmtmmmim (^mBw^rt 

mffi&WX'b&tv) y yfcSBf-f ^ h 

^yy^Sfc^p) tzX&. ifc. #3»BK:fll*5^-h 

[0 24 0 3 +£l£»fti:l/tl;i. flitf, ^'a-X^ 

&#hiu. nm*w x^-^b'<DT)^~timn.m^ 

[0 24 1 3 Sfefctt, i^>id*»a»i. +IBIitaK 
y h"x;PT;P3-;K>^U * x U VV VT $ >T v 

d (^s^/K-yN-r^^-/ h > moimzm^x. 
t-xxrimx-mk-thzb ^&xh& . 

[ 0 2 4 2 3 Srfc, +Sfi^f*:cOPfta5^fe H B H tt&± 
[02433 ffiW&z$m*[t$&m^M 0 ft Lt:1£. 

ioo-i6 0x:sjstcjp#!iL. l&ftftS-ii-iifctT 

[02443 $^>Wi. *^aflc7)^Bi{J v ^yxf-l^y 

htztbWX 1- b LTffiV ^ i 1 1, T# S . 
[02453 S—Hi, K^^^SSfiye, S 

77. ryx^-/\-. y ^ v «?ffid^)^^y 7f-7. 
mi^ftie^fflhMfcLTfflV^. 4^c, i'-Hi* 

[02463 Zilh. is-h<r>t&£X'i>, ±&0)£o% 

*tsmiztfx;v)T&mmm. &mmm*»M? 
;^yxxf tvmzmrk&mmm: b&zb i>^mx- 

fc s -IfJx^i^ySr^t-rSffilcOSBi^^^^^*!' 
[ 0 2 4 7 3 >— hT'ti. fSJMklzMlft^&gLfrCJR 

oasufcfi, 100-16 orMzjmsit . 8,^$ 

[02481 --Ky xxr;Hi. Aafi^fflE^Jg^ 
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mtit: p ETmamxim'< . *8tt*>»ifc5' 

-h«^Sr#l»C:t*«ilL<, #£lmmULtOJ?*<?) 

x- ^ tusmmc rare* o . t fc < n 

[0249] 

[HUM] ( i ) ux*r /uo««f£ (iv) 

1. l. 2. 2-fh7^o/l'X?y/7i/-;P 

[0 2 50] (2) iK'Jxx^Mffl&^feffl 

1) IV=0. 6 5<0^»Jxf-U>'rU7^U-h 

fc. *m.. fiBnJEETsKU v-££#fcx h 5 v Kttfc 
^•yr-f>'7'LTft$^3mm. 2 mines' US' 

LXMtVfZlVtmO. 6 5d 

f-?7*fcfflV\ feUtf (m^mfe (ft) ®}M0DEL 

TC-1 500MC-88) Sr&fflLT. a^-ol 

[025 1] JWfrW&SlJgfc LTtt. fv^y//^ 

mai^-ri)rtt$i;i2os^otiiLT3iii. 

1 2 0Jg-?o3;frf6]A^afigU *0>TO*$K>fc. 
[ 0 2 5 2 ] 2 ) Slffl«^yxxr;u 
JJW> i/y>f 7 /t BHIN=IHBfi4 L/if - y TS-tf? 

[0253] ( 3 ) #Vx.X?ArtmVt3M#0>&ftk 
«(CT£W») 

K8$"V*-9-7/M-n4 y/nAy-v?no7 */P 

SKTJBSfcU }g«c^avh^77aj:0x^lxyT 
1/ 7 ? U- hmffi*^1tfiK$ fiStttR 3 I 

[0254] (4)#i§B$S B ^fbigS(Tcl)<OS3^ 
4r4 a-m^X^S^ttM^IL^-Jftt ( D S 
C) , RDC-2 2 0TSSS. Tfd<9f£^&<92mmff 



*<07v- hco*&&frt>m>m^t:mte®2 5-cx 

£$fflU:. Mffl*^2 0SC/^c7)3$ST2 9 0X:i 
?*>IllSffl**8lJgU ^^feSftiaS (Tcl)t 
[0255] ( 5 ) #yx*7^ vTWWML 7* 

y 7 4— Aatt«eft« J:t^att«ffft(is 
^^^^a^A/Tkil^^^je^EtT-3 ort* 

[02 56] 7^7*- AP&gg&K(±. (7) 

fc. 

[0257] (6)^fX(©£%) 
Tie (8) OjMs (|*lJi5mm) fcitf ( 9 ) <04>£ 
tf^f*«0figp (I^II^O. 4 5mm) iOIS^SreJOIX 
0. B*«fe (80 mode 1 ND 

H2 0 0 0t-M^Uv:. 

[0 2 58] (7) 7V7*-An&$cr>1imiz£Z® 

7-U 7 *- ^P£g?£ B^g^mSt-^-fcJ: oT 

9 0BHBR«fflU 3OT*»6K8*imi4N*&«eL 
fc. 

[0259] (8)gtf&»8i?)fiJU& 
WtLfcsKUx^/^WRfPliWHM-l 5 0C (D 

m ) wauRStst J: o . -so yy-m.2 9 oxuza^ 
x. 1 oxttTxmvizmvm&m («&8#>2 
2xi) tmwmt*. mhixtzmmmt, 2. 

3.4.5.6.7.8,9.10,1 lmnKOJSSKO 
$)3 cmxm c mfl*>7*U- h £V§&mzffitfzi><7) 
*C. HIcOMtiftl 4 6gT'fcl>. 2mmipiiC07V 
-Mi#WU*iSJHfcffl* (Tel) MS(C ifc5mm 

[0260] ( 9 ) 

W0rSiM-15OC (DM) Itaj^MffitCiOfflm 
£2 9 5 , CT7-U7*-.£ 1 £-JS^U:. d<07*U7 4— 

htt^L B - 0 1 Eg#yo-^ 

mmm^x-w£W7'a-fmL. mm^iso' 

*CtlS^t^^MrtT'^7m^ia^L. 2 0 0 0 c c 

[0261] do) 'Wgjmm*b<nmwMtm 
a 

MiS ( 9 ) t'^LJt+S^*fc9 0X:(0ffl^5r^« 
v^ftcr)Pfeai(039B«ffii,P^fc . 
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[0 26 2] (1 1) XW-^VVrtii®.? 
,-Kyx^x;P5 0 m g ^ 2t6:<7)*>'<-^7Xraa±$ 

[0263] ( 1 2 ) iftl 

U x^-r;U 0 . 1 g y -;H0mlt 
t\$SMMLtM. 0. lNONaOH^^y-zl'A 

[0264] (13) y'xf !✓ y ^ "J 3 — /V£M ( D E 
G) 

sKUX^-r^O. 1 g?r^^y-;P2m 14>T'2 5 0*C 
LX&Mz. 

[0265] ( 1 4 ) ij%gj£&ftft4Mf (DSC) 

TA-f yx-yjk* yyttUD s c 2 9 2 0 fcfflwcffljg 

Ut. tf'Jxx-f/H 0 . OmgfcT/VSA-ytCAft, 

5 0 < c/^#iaaKt'2 8 0'c^t-jpfiL, 2 8 ox: 
xyf-u:. -eota, sffl*^2o , c/^o#ffl^g-r' 

3 0 0-C^T'#fiL, #a^feftfkfflKTc lfcfetffc 
MWSTm**ttfc. 3 0 0-ClcaLT*^2^^t 
fc&fc, lOTJ/ttTlfcfflU K% B a«Tc2 
Tel, Tin, Tc 2«^-tim^tf-^<7) 

[0266] (1 5) SSSSSttAC?*-* (TS) 

mwasLtz 1 v*jjfjo . 65di/ g < gHKBttt : 

[IV]i )<0PETl/yyf77'lg5rrtg^l4 
mmnijyXUm^Z^JXl 3 0'CX'l 2l$fflJl£«» 
L£t£. 3I£?4 yic-lr -y h UiEfcfiWtfA* 5 @£l 
JLHDSIUfcttl 0 0mmHg<0«*»ALT*«r 
U 30 0X:oJgA'xt?ta LT 2 >«ajSH49B(cMd$ 

u i v (mmcifttt : i v] f2 ) *»eu men* 

rt«flvvc*»fc. Hffi (Jtiiife : H+^tt* 
^g6 3^m8#4 9 7Kl 9 9 0^) frMIJHLfc. 
TS = 0. 245 < [IV] f2 -'- 47 - [I 
V] i-i.«7> 

(16) JftlMSc jgtt^5jc-^ ( TO S ) 
JSlKS^LfclVjWWO. 6 5d l/g^PETUx'y 
f-yrfeJftW&^LT 2 0* •yS^mTOffisfefcrL^h. 
Sri 30*CT1 2^«£&jKU:k<7)3 0 0mg£F<9 
fM)8mm, ^$^14 0mm(7)^X|S^f(CAil7 

or:Tn 2i«t«*u:&; ^^y/i^Afutss 

«ff*tEI»±fflC-3ttTflaiLfc2«TT, 2 3 0-C 
U ±SLJtTSi:HtTaif«**fflv^*ftfc. 

?t'L. [iv] ; fcir/ [ i v] u it*ti*tito!m 
mmt tummakcr) iv(di/ g ) *}{rf. ^ace^ 



(i. 7'J— tf-5/K*fflX^-y^^aS6 7 5 0S) 
'frfflWC*?-^. #ffl-feMC^2 gC0Uj/>f-yTi:^ 
ffl^-fyv^^-SrA^f^ -fe/l^gSC-fc-y hL$ 

ate i o ( 4 yn? 1 #S^2 o unraw 

TOS = 0. 24 5 { [IV] „-»■« - [ I V] i 

-1.47} 

(17) WlittoHKtt/t?.*-* ( H s ) 

®mm$ix®t>ivrc<mm£tfm . 6 5 d 1 /& 

(Wm; [ivJiJoPETi^^yf-yrSriie 

7 ) RttlCftaffift LT 2 0 * ••/ xaUlT^*(C L 
«i* 1 3 0-CT'l 2B*0E£aftiU:. ftl^^ffHR 
{±$x^7-^a ( («) f-?*A«8«TypeMC 

12. elb) tm^xfi^tz. mmi g£«*i 

0 0ml t^c9fflXry^h*-^-tAilT§4.(: 

^mcomnrnzxti. mmmzix. $-*7-mmz 

-b y b L 1 3 OXXflffiSL JHE Lfc^Tfc 6^HM« ; 
Uc. SE^f^PET$r^X7'f;^--crBXL, K 

aaatutai v*«jgi, ( ci v] f2 ) , ot^k 

J:0BJn*4M»tt^^-^ (HS) 

[0267] HS = 0. 24 5 { [ IV] „-»•«- 
[IV] i->.47) 

(18) ®m^.-Xm (Haze) 
ffim&LtllVimO. 6 5d l/gcDPETl^'y 
f--yTSrp-^uo7xy-^/l , 1, 2, 2-^h 

8g/100ml Ojgigfc U B*mfeI«feC^ttS 
SH-NDH2000 fcffiV vtSSBTWe Ufc . 
fiJ I S$*gJ I S-K7 10 5K&D. -teyhRlcm 
O-feJUfrflJlvr. ?§?gcy)tefitS3S3t (DF) b£mM 

m (tt) s-as^t, ttm 

Haze (%) = (DF/TT) X100 
iOHaze (%) $r«y>7t. 
[0268] (19) iH-NMRSH^ 

tVarian GEM I N I - 2 0 O^oTSS^L 
fc. 

[0269] (20)IUm 
•fb"^lS:*''N*-^5^±(C<0-t*-, Yanaco MIC 
RO ME LT I NGPO I NT APPARATUS' 

zm->x i r/m i ncDiHsaurcajeu;. 

[0270 ] 

(21) 7cS^-*fU>-^*f{i. PETl^'yf- yTfc 

[027 i] mmmi) 

TfK (42) x-^s^i. o y-fk^j ( y y-fk^jA > 
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[0272] 



[ft6 0] 




OCA 



H,C 01, 

[0273] (1) Sodium (O-ethyl 
3, 5 -d i - 1 e r t -b u t y 1 -4 -h y d r o 
xybenzyl phosphonate) 
5 0%*Sfl:-thU I >A7kj§jg6. 5g(84mrao 
1 ) t*?J-)V6. lm l<9ig-£j§?gfp{;:d i e th 
yl (3, 5-di-tert-buty l-4-hy 
d r o xy b e n z y 1 ) p ho s p h o n a t e 5 
g ( 1 4mmo I ) <0><^y-;^?S6. 1 m 1 £ fln 

as#fflMT2 4B#sjw^ji8S5-ffo^. turn. 

BUm£®Ztii®L%fft>®mi7. 33g(70mm 
o 1 ) ZMi.. *fffi!|Sl$r-!>5X, 4 vrn/ty-jkCiJ» 

./-/McSWS-l^ 3FJtfl-«r<E.ttU, ^/W/-* 

d i urn (O-e t hy 1 3, 5-di-tert- 
buty 1-4-hydroxybenzy 1 phos 
Phonate) £ 3. 4 g ( 6 9%) »fc. 
[0274] #«: &fi»* 

294-302X: 
1 H — NMR (DMSO, a) : 1. 078 (3H, 

t, J = 7Hz) , 1. 354 (18H, 
s) , 2. 71 1 (2H, 
H, m, J = 7Hz ) . 
s) , 6.9665 (2H, 

(6. 56%) , P 9 
(2) O-e thy 1 3 



d) . 3.724 (2 
6. 626 (1H, 
s) 

: Na 6.36% 
18% (8. 84%) 
5 — di— tert — bu 



ty 1 -4— hydroxybenzy 1 phosph 
o n i c acid ( 'J y-ft^A ) <F>-£fc 
SSTJ§f#T<7)S o d i urn (O-e thy 1 3,5 
-di-tert-buty 1-4-hydroxyb 
e n z y 1 p h o s p h o n a t e ) lg(2. 8m 
mo 1 ) £7)*^fg2 0mHCzi^l. 5siMlXl 

■aiSBJitfLfc. Rjtsg^%^*i 5 0m i ztoz., was 

LfclSA**K. laSLTO-ethy 1 3. 



OH (42) 



5-di-tert-butyl-4-hydroxy 
b e n z y 1 p ho s p h o n i c acid£826 
mg (88%) fttz. 

[ o 2 7 5 ] m. : SKUA 

U^i: 126-127X: 

•H — NMR (CDC 1 3 , 5) : 1. 207 (3H. 
t, J = 7Hz) , 1. 436 ( 18H, s) , 
3. 0 1 3 (2H, d) , 3. 888 ( 2H, 
m, J = 7Hz. ) , 7. 088 (2H, s) . 

7. 679-8. 275 (1H, br) 
(^yxXx/H^-CT) Ktf«ft#<^|«SE*2»j 

Vm-frT$.yZW&MzttLX0. 3mol%jDi. 
0. 2 5Mpa«0jpET2 4 5X;{C-C*5r^fcS*L 
&#4,xxt/HLRJ5S£ 1 2 O^EttrVvxxr/Hb^** 

9 5%<03ry^"v-H#3t. ^i^'jd'v-tcML-c. 

T;P5-'>Ah"JXT-fe^;l'T-feh^-h<7)2. 5g/ 

tC^LTT/PS-^AII^t 1/C0. 0 1 5 mo 1 %fln 
i., xi&oyyffc^Aoi Og/ioxf-u-y/yn 
i;xxf-n^ioiBfi»icff lt y xbim 

AtLTO. 04mol%»U SBRjffilStTftEfc 
T24 5iC-C10^ra^Uv:. 5KWC5 0aia£KL 
T 2 7 5XJ*?IWLooR^«flEa£fft«(cT»fr 
0. lTorriU?i5t:275X: > 0. lTorr 

x-mmsfrfci'tf-ot:. #yx-f uyfU7 ?v-v<n 

I V#0 . 6 5 d 1 g-i (CfBttfciT-fcSUSWte 

mm (ap) srnic^-r. 

[ 0 2 7 6 ] UW>fflB^tT»4»flfc I V# 
0. 6 5d 1 g-'c0^yxf-Uyxl^7^U-b^S& 

Tsawt*»eufc. i fc iix^2 (c^-r. 

[0277] 
[«13 







mm 




DEO 


DSC 




Stat 

W» 


<#) 


rv 

(dl/g) 


(eq/tcn) 


Tin 


Tel 


Tc2 




0.015 


103 


0.65 


2 


2 


257.5 


164.1 


186.4 




aw 
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[0278] 



[H2] 



ti ft 


44a 






®S& 






btt 


15 


70S 


HS 


7K2)UttMft 


0.015 


68.3 


-1.1 


1.9 


016 


0.01 


ao4 




aw 









[0279] ^^iTSfc m-3&TSM-&&ffgteM< I 

x®mm;Lxmiit.zwm&tfo . 5 2 d 1 /% 
oivyy+i7k 1 6 oxix-u^yf-^rmm^ikit 
Zitwk. ffiw.®ttm-£t$x'm.mmr. *n6o~i 

7 0^X16^2 0 7rXiaffiM^U IV#0. 7 5 
dl/g, #7-b{!#2. 0«0PET (A) 
*fc» DEG£*»i2. 0^%, AA&*»i3. 
Oppra, 8ittE*##WM<± 0.32 ®Jt%T*£> -5 
fc. 

[0280] CKOPET (A) £ffll,vC_bie?) (8) 12 
ft«Xfri6(C J: 9j£»U>:j£^«<DT c 1 iSilPW X 
li, -e^iXl7 5-CfcJ:lX2. 5%T'$>o^. 

[0281] CICOPET (A) f-vT-fc. JK'JTotTU 

y (H*sKy^Aa« rFD30j ) tr^mmuzP 

ETvx^-^vf^. ^urotuy^Wi^i 00 
p p mfcSr* «k 0 fcSte I . jiaaf aJSK J: 0 f-y Xft 
U *J6fflOPET (B) &^T\ dOPET 

( B ) JJB<0 ( 8 ) IBtt<0*i6fc J: OtiSS*** 
Jt. «je«<0Tc Hi, 1 3 8°CT'S)-5 7t. 

[0282] PET (A) hXVPET (B) ICOWC 
ffiffl&TSteiJEtf) (11) fi«*>a8cfcJ: "JjBgLfc 

[0283] ifcfc. *5WB<0P ET ( B ) 

V 

HO- 



/ 



^fflJH09£iK$\ PET (A) lOOSlSBiiPET 

(b) i**»*ateu ±eo (8) axt/ (9) te 
[0284] m*amaim*& 5 . ±ib?» 

3. 5%T*$)0. tb'&mmy^'i XJiO . 9%fcHS 
[0285] 4fc+?a«BtMH«*»4>OK»(COV>T 

(in EUco^tfefcjjotrfastt^^fiSLfcjv. # 

[0 286] £O8»fc9 0Ttf»SI§$a»lU 
[ 0 2 8 7 ] j&ffln P E TfcfflV^T«»Ufc+aiK» 

[0288] (mmm2) 

Tifii^ (43) T**£fU> U Wk^JCOV^^^^AJg 

[0289] 
[fc61] 




OCA 



[0290] ( 1 ) Sod i urn (O-ethy 1 
3, 5-d i -t e r t-bu ty 1 — 4-hy d ro 
xybenzylphosphonate) (I) >{t 
^3B ) <7)£j£ 

5 0%^b^h'J->-M<^$6. 5g (84mmo 
\)t* .1ml Oftg$»(p(Cd i e t h 

yl (3, 5-d i -te rt^buty 1 -4-hy 
d r o xy b e n z y 1 ) p h o s p h o n a t e 5 
g ( 1 4mmo 1 ) ff)*f/— JUmWi.6. 1 m 1 £Jo 

x., ^»HmT2 4^rasn.^aa^fi : o^. 

Rfc»^£ittaJWra*6«*»7. 3 3g (7 0mm 



\ 



(43) 



-/-/WCJBWS*. *»fl*$HU AVTunj-iv 
£*ES*flL «aE*«^7"^VTij» % SftgLTSo' 
dium(0-ethyl 3, 5-di-tert- 
buty 1 — 4 — hydroxybenzy 1 phos 
Phonate) £ 3 . 4 g ( 6 9%) f#7t. 
[ 0 2 9 1] »tt : Sfe&tt 

294-302*C (#fif) 
'H-NMR (DMSO, S) : 1.078 (3H, 

t, J = 7Hz) , 1. 354 (18H. 
s) . 2. 7 1 1 (2H, d) . 3.724 (2 
H, m, J = 7Hz) , 6. 626 ( 1H, 



(3 0))02-249572 (P200 2-24d!8 



s) , 6. 9665 (2H, s) 
Tcmtttf (*";3ftimikm) : Na 6.36% 
(6. 5 6%), P 9. 18% OS-.. ^4%) 
(2) Magne s i urn bis (O-ethyl 
3, 5 -d i - t e r t -b u t y 1 -4 -hy d r o 
xybenzy 1 phosphonate) 
SiST'JStfTWS odium(0-ethyl 3,5 
-di-tert-buty 1— 4— hydroxyb 
enzylphosphonate) 500mg 
( 1 . 4mmo 1 ) <7)?mm4m 1 (C«£-??'*£'9A 
6/Kft% 192mg (0. 75mmo 1 ) <7)*j§?gl 
m 1 tmttz. ltifffiMftlk. UfUSfcfc^K. 
f&HLTMag n e s i um bis (O-ethyl 

3, 5-d i - t e r t -b u t y 1 -4-hy d r 
oxybenzy 1 phosphonate) $-359 
mg <74X)f»fc. 
• 102 92] #R: atMBfc 
M£: >300X: 
1 H — NMR (DMSO, 5) 

t, J = 7Hz) . 1 . 
s) , 2.8338 (4H, 
<4H, m, J = 7Hz) 
H, s) , 6.9917 (4H, s) 



: 1 . 0820 (6H, 
35 58 (36H, 
d) , 3.8102 
6. 6328 (2 



V^>\sT$.y£mtiHzttLXO. 3mol%2ra*.. 
0. 2 5Mpa(OJoET2 4 5*Cfc:-C7K^»Cg*U 
^*«^>x^x;HbRfl5S: 1 2 0^-Htf vuixfvWfc** 1 
9 5%<0*U Clc7)^U^-7-t:JtLT. 
T^S-^A h 'J X7tf /l-7t h^- h(0 2 . 5g/ 
1 ^xf-L-y^U 3-;^?g^^UxXT/K^^^ 
fcWUrr^S-^AJI^fc UTO. 0 15mol%an 

-;^?SSr^yxxf^+^i^^Jt lt y yfl:-^ 

AfcUTO. 04mo 1%SsJqU gfSt#H^T!iE(:: 
T24 5 , CT10afiHBfU:. &we5 0#ff£gL 
T 2 7 5X:t T'#&Loo^^ffi;h£&*fcTlfT 
0. lTo r rfc LT$£>£27 5X:, 0. lTorr 
T*I§£RJ£Ht-'>*:. ^ , Jxf-u-yrU7^^-h<0 

i v#o. 6 5 d i g-nzwmth&~etzmucmm& 
%m (ap) sr^itc^-r. 

[ 0 2 9 3 ] tt:. ±Xmmfe£Xnt>iiiZ i v# 
0. 6 5d 1 g-iO^'Jxf-^y^^7^^-hSr^ 

TBBWfc*»ei,fc. «»**3SJ:t«4fcji**. 
[0294] 
[*3 3 





fid 




MO 
(eq/tan) 


DSC 


WW 




ram 

(33 


IV 

(dl/g) 


Tm 


Tel 


Tc2 


rt*w 


aoi5 




0.65 


2 


256.5 


165.6 


186.1 




a 02 









[0295] 



[«4] 



M MC 








gam 


LfE 


aid 


bfc 


IS 


IDS 


HS 




0.015 


66.6 


-2.1 


4.6 


0.19 


aoiOT 


a 06 




a 02 



[0296] *fcli£i:H-iWCfi»&«ISI*S< L 
TSHS«£UT34>^«MHM&&<0 . 52dl/g 
OUi^.yT* 1 6 Orr^':^ >yT|® HS B 1rft, 
S*fct*. ffSHffla^-Cg^mSTF. ftl 6 0-1 
7 0T:Tl£$&2 0 8X:T'HfflS-£U IV#0. 7 5 
d 1/g. #7-bffi#2. l<6PET£f#£. ifc. 
D E G&«m 2 . 0 A A#Wi(J 2 . 8 P P 

[0 2 97] .TcDPET (A) SrfflV^TxIEW (8) IE 

fct <£ivf*i.l7 5ri3j:tf2. 5%X'h-itz. 



[0298] ClOPET (A) f--y7"£ % ^yrotfU. 
> (B*^'J^aS! TFD30 j ) tfftMLftp 

U PET (B) 

[0299] <XUX\ Z<DPET ( B ) *>&J£E0) 
( 8 ) ie«<0^ffi(Cj; 9«««*flfc. tf»*0Tc 1 
(i, 14 3*CT*>-5it. 

[0 30 0] PET (A) fcitfPET (B) fcOWC 

*rajtms*jbiw> (in amvmtzx ojb&U: 



(Sl))02-249572 ( P 2 0 0 2 - 2 4d|8 



[030 1] (mm3) 

0- ethyl 3, 5-d i - t e;r-f-bu t y 1 
-4-hydroxybenzy 1 phosphona 
t eOT/US-^A^ (T/l'S&A) cr>^& 

( 1 ) Sod i urn (O-e thy 1 3.5-di- 
tert— butyl-4-hydroxybenzy 
lphosphonate) 0£-$ 
5 0%*mik'f-hWA7mm6. 5g (84m mo 
l)t*?S->l>6. lmlOigl^S+Kdieth 
yl (3. 5-d i - 1 e r t-bu t y 1 -4-hy 
d r o xy b e n zy 1 ) p h o s p h o n a t e 5 
g (14mmol)^?y-;Hl6. 1 m 1 £M 
I. ^»H^.T24B$^Jp|^a[2 r tfo7t. u.mk. 
Rf$m.&tot:ti;}lll%tft>mmi7 . 33g(70mm 
o 1 ) Srifli.. #fiBft£AK, 4 VTo/\V-A'T'ftft 

■/-wanKs*. ^w»ft*KL, 4V7Q/v-n, 

d i urn (O-e thy 1 3, 5-di-tert- 
buty 1— 4 — hydroxybenzy 1 phos 
phonate)B. 4g (6 9%) fcfc. 
[ 0 3 0 2 ] : 

294-302'C (ftjff) 
1 H — NMR (DMSO, 8) : 1. 078 (3H, 

t, J=7Hz) , 1. 354 (18H, 
s) , 2. 71 1 (2H, d) , 3. 724 (2 
H, m. J = 7Hz) , 6. 626 ( 1H, 
s) , 6.9665 (2H, s) 
7C3t##f {#>y3rtMSIM0 : Na 6. 36% 
(6. 56%) , P 9. 18% (8. 84%) 
(2)0-ethyl 3 , 5 - d i - t e r t - b u 
tyl -4-hydroxybenzy 1 phosph 
onateW/PS-^l (T/PSJgA) <7)£-j£ 
SiatSffT<OSodium (O-ethyl 3.5 
-di-tert-buty 1-4-hydroxyb 
e nz y 1 pho s pho n a t e ) lg (2. 8m 
mol)«l7. 5m 1 £.ffi6CTl\s$.-*7&9im 
ft 364mg (0.. 97mmol)<0*gi5m]J 

arFLst. 3B$ra^«, «fajft^^jx, saiL 

TO-ethyl 3, 5-d i -te rt-bu ty 

1- 4-hydroxybenzylphosphon 
a t e OTA'S 8 6 Omg^ft. 
[0303]#tt:fifc«fc 

*£: 183-1 9 2TJ 

(tfUxXF^MBafl) a#«ft#OgfejS^^2 U 

i!t-e-02e : e;H;Oxf-Uy^i;3-;l'S:ttji^. h 
Ux^r$y£ig|£#fcttLTO. 3mol%M. 
0. 2 5M P aOaD£ET24 5X;^T*^^-C©iL 



&#£>XXf /WkEJSS: l 2 0#I^UXAT7lft¥# { 
9 5%0^- V Z<7)*V :f-?-fc*f LT. 

r^$xr>Ahuxr-fe^r-feh^-h0 2. 5g/ 

1 ox^y^y a-A^£.1c>;x^r/l'4'Ol8£# 
^LTT;U5-«>A^fcLT0. 015mol%Ji 

I. ±i£oi>yft£ftAoi o g/ioxf-py^yri 
-^$£#yxxxA4>ogafc»-£#LT V yik&to 
AfcLTO. 04mo l%j&&ilU S^#HmT^fftc 
T24 5-CT1 0»BH»rLfc. &WC5 0#H£^L 
T 2 7 5^C 4 LooRJSROflyj * fcTtf "C 
0. lTorrtU§fet275'C, 0. lTorr 
T-^^RjSSrffo/t. .-KDxf-uyT-V^^U-hO 
IV#0. 6 5d 1 g-UcgM^StT'lcSUoS^- 
(AP) Ji9 8^T'fto^„ 

[0304] *tMkm-s&Tsm&m*i&< l 
Tjs«ta»&LTf»fe*utare«f«36«o . 5 2 d 1 /g 
af^f- ??* 1 6 o , CTU> s yf-77^fflSr»ftfl: 
mmn&svsmftfsTs »i 6o~i 

7 0Yr?ttttft2 0 8XrellfflB-£U IVtfO. 7 5 
dl/g, *5-bfi*«l. 50PET£8fc. 
DEG*^T«i2. AA*S*tt3. Opp 

m . ffiREftfrfrff JUi 0.32 -> fc . 

[0305] ClOPET (A) fcJHwtJJEO (8) IE 
tto^rat: J: 9«» L/aSJWROT c l aitfM X 
tt. *K?tll7 4X:}5i.V2. 7%X'h->tz. 

[0306] .IOPET (A) f77t, WTO)£V 
y (H*sKU7AffiR TFD3 0 j ) S'frfeSaLfcP 
ET7X^-a* 7 ^, tf'JTatVy^lA^Op 
p mfcr&S «fc a KS£ U ?§liJ¥Jii$lt;:J: 0 + y 7ft 
U PET (B) 

[030 7J&WC. iOPET (B) *»^±feo 

(8) wtmymz* «<ot c i 

tit. 14 0Trc*->fc. 

[0308] PET (A) fcit/PET (B) fcOWC 

ffiBtfflftfcJJEO (11) auossstj: 9«£U: 
[03 09] (J0M4) im&T^y^/mt^u 

L, £ft&IK£LT&ft7;l'Sx>>.&01 3g/10 
xf-u-y^y y xxf^oRftfttctf. 

LTTVUSx^AITFfcLTO. 015mol%Hr 
ganox 1425 X^isv/Ur 4 

JUXWR) 0 1 0 s/ 1 xf-uy^y =i-/H8»£lu£ 
^CSLtlrganox 14 25fcL"t 0.02m 

o \%*toix. mmmxT. SECT 2 4 5m 

oaSHWFU:. ac^-C5 04Ma*SLT2 7 5t:*T 
#i& LooKJEj&OE?) fcTff T 13. 3 P a 
(0. lTorr)tU§^t275'C. 13. 3P 
aT-fflg^-gJESrffo*:. I r ganox 14 

2 5 (f-A • X'S.v-wPf -f-^S fiivxim ) lifts* 



(82) )02-249572 (P2002-24d|8 



&4 1<0it£®X'h&. 

[0310] Jb£*«t»£lCTfcfc*lfc I V*<0 . 6 5 

to3ii] Jbie^yxx-f/nx^yf-vro^s 

tt^5M-? (TS) (SO. 17, BjDTk^-Mtt^-^ 
-?(HS)liO. 05. JKfflHfc/'C?.*-* (TOS) 
JiO. 0 l*Srt*£>-?7t. 

[0312] a ^iiBt m-&ttvmm&%am< t 
xmmsmLxmntzmjm^o . 5 2 d 1 / g 
wu^y^-yrfc 1 6 ou'i/yvf-zr^i^at 

SKlffifi^tST-^^m^T . V)l 6 0~1 

7oxrc£jt&2 0 8'CTia:iM£U iv#o. 75 

dl/g. ^7-bffitfl. 40PET£ft£. 2*:. 
DEG^*(i2. 0^%, AA^*4(i3. 4pp 

m „ ^«E«*^**{i 0.31 nm%xs> -> fc . 

[03 13] CKDPET (A) im^XUftD (8 ) 12 
Ji, -HV?-';h.l 7 2*Ci3<l:tJ f 2. 8%T-&->Jt. 

[03 14] ;<opet (a) f-yrt. ^'jrnti^ 

y (B#*'J$\Mti? TFD30j ) ^ftSKLfcP 

pmlc$*J:3lcfi£U iSlWPaj«t:J:0^-yrft 
U PET (B) 

[03 1 5] KUT, icOPET (B) *^±f2<9 



(8) 0Jfi»K*»fc. ttlOTc 1 

'li, 13 8"CTft-5fc. 

[03 16] PET (A) HXZ/PET (B) fc-oWC 
ffastfrFafcJJBO (11) E»<o*ffi(cJ: OfflfcU: 

[03 17] (JUSH1) MBSEfcLT. aWtT^** 
tmM#PET*<mimiZttlXTyi-*ytijL 
TkbXO. 05mo l%fc&6J;-5KffiJi!U ^'Jl 
^v£Il£L&i^Wi|gtefla| 1 1 B»oa^*fTo 
T. IV#0. 75d #7-bffi#l. 0. D 

EG££«li2. 5^;P%. AA^ft{i3. 2pp 

m . WKEfttt^iriii 0.32 M%oQffiS£- P E 

T£f#£. 

[0318] ClOPETtCOV^T^ftiifi^SriJB^ 
(11) EUsWlfefc i OMJtLfcj^ 
fc. 

[0319] KVyc. JJEO ( 8 ) fcjtf ( 9 ) IB$<0 

[0320] »&ftfcj©B8W>T c 1 * ilfvf 
**l«ll3 3X:feiV2 2. 
[0321] tfcJJBO ( 9 ) KftOAtte J: OH^tl 

[0322] 
[*5] 



[ 0 3 2 3 ] 413BiSSii3tiattfMKBfiJ:t^ 
[0324] 







tt««1 




AI MK 




Ratals 


PP 




PES*ffi(ppnO 


1 






3.6 


22.6 




163 


133 




1.379 


1.399 




0.001 


0.018 




CMftL 


















0.9 


8.9 



[*»*>»«] r^f-^yft^ifcti^v-^Aft 

btfX'ZtZ. 
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(5Dint.ci.7 net. , . FI f-7>K 

//B6 5D 1/09 B6 5D 1/00 A 

(72)&H#§ 7£H F?-A(##) 3E033 BA17 CA03 CA06 CA07 CA16 

a«»*?trfiMBaZTai#l^ 3lu¥& FA03 
a^^a^W^frt 4F071 AA46 AA89 AF11 AF30 AF34 

AF45 AH04 AH05 BC01 BC04 
4J002 AE033 CF061 CF062 DJ036 
EV236 FD203 FD206 GG01 
GG02 

4J029 AA03 AB01 AB07 AD01 AD10 
AE01 AE03 BA03 CB06A 
JA011 JA061 JA091 JA121 
JA261 JB131 JB151 JB171 
JB181 JB191 JC121 JC131 
JC281 JC341 JC451 JC461 
JC471 JC551 JC561 JC571 
JC591 JC601 JC621 JC751 
JF021 JF031 JF041 JF121 
JF131 JF151 JF161 JF181 
JF221 JF541 JF561 JF571 



